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Tur celebrity of Signor Spallanzani' oces- 
- ions our regret that we are ſo little acquainted 
with his works. This, which is now preſent- 
ed in our national language, is replete with 
matter ſo new, ſo ſingular and amuſing, that I 
_ anticipate the cas every W * 
5 muſt receive. 
The treatiſe e 1 . 
tured to abbreviate. Perhaps it will be eſteem- 
ed a ſufficient reaſon, that only the detailed me- 
thod of executing ſome experiments, ſome let- 
ters corroborating the author's diſcoveries, and 
controverſy with Mr Needham concerning the 
animation of animalcula, are omitted. All the 
experiments and the other treatiſes, are given 
as in the original. The degrees of heat are 
reduced from Reaumur's to Fahrenheit's ther- 
mometer. If inconſiſtencies appear, and I can- 
not ſay there are none, probably they ariſe 
either from the author uſing both thermome- 


vi 


ters, and neglecting to rematk it in his work, 
or to typographical err. 
ly known in Britain as they ought to be. 
M. Bonnet's treatiſe upon the reproduction 
of che head of the ſuail, i 
any I have hitherto: ſeen. Signor 
(beſides his. Prodrame) has publiſhed. umb 
moirs, Scpra la mipradusime delia tefta' nelle 
lumache ſenreſtri, Which: would with more 
propriety, haye for media. part ofthis volume 
but I am nt ſo entirely maſter of my own. 
time, ag he ſupexintendanee of publiſting two 
or three hundred pages additional would re- 
quire. Boch memoirs are + highty hx. Gag 
Mo EL © 
„ the merits of. this nale, it be- 
comes me to be ſilent, An anatomiſt will ſee 
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where the words axilla, cubitus, and radius, 


might have been ſucceſsfully uſed. Perhaps, 
| there is not a greater impediment to the diffuſion 
of ſcience, than the multiplicity of technical 
terms, and the variety of nomenclature: 
yet all are of infinite uſe, when acquir- 
ed. In ſome paſſages, I confeſs, I have not 
been able to aſcertain the authors“ meaning 

| with 
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with preciſion. The language of experiment 
is dull and uniform; and, unleſs a total change 
of arrangement, even of expreſſion, is made, 
it is often impoſſible to tranſlate with any ſem- 
blance to elegance. Frequently, ſuch a change 
cannot properly be made. When all the requi- 
ſites of the ſlilful tranſlator of aſcientificwork are 
conũidered, it will not appear ſurprihutz if there 
are errors here. The favourable, I may fa 
the flattering reception, which my firſt juvenile 
performance has experienced in the world, in- 
duces me to hopb that thete are likewiſe ſome 
perſons who may derive amuſement from this,” 
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To diſcovet, whether: long ebullition a 5 
injure or deſtroy the production of animalcula 
in vegetable infuſions, I infuſed in diſtilled wa- 
ley,” maize, the ſeeds of mallows-and+beetss 
alſo the yolk of an egg. I took care that each 
ſpecies of ſeeds was from the lame Nant. The 
water uſed, was that in which feeds had beth 
boiled, obſerving, that the water, which . had 
boiled half an hour, was taken to-infuſe I 
which had boiled half an hour. The veſſe 
containing the n e were baten hopped 
with corks. 0 

Upon the 15th of ene 1 mail thirty 
two infuſions, and, upon the 23d,' examined 
them. There were animalcula in all; but the 
number and ſpecies . differed in each. 'In the 
3 A | maize 


2 ANIMALCULA OF INFUSIONS. 


maize infuſions, the animalcula were propor- 
tionally ſmaller, and more rare, according to 
the duration of the boiling.  . 

In the' infuſion of kidney beans, bailed-.two 
hours, were three kinds of animalcula; very 
large; middle ſized; and very ſmall. The fi- 
gure of the firſt partly elliptical, partly umbel- 
lated, attached to long filaments; the ſecond 
almoſt cylindrical; the third ately ern; ; 
all incredibly numerous. | 

In the infuſion boiled an hour and a half, 
were animalcula of the largeſt and fmalleſt claſs, 
but few in number: ſtill fewer in that boiled 
an hour; and as few-1 in that boiled Half an 
. 1 
The e as een ſeeds, boiled two 
hw; produced middle- ſized circular animal- 
cula, and others very large, the head extremi- 
ty hooked. In two infuſions, boiled an hour 
and a half, the number and ſpecies of animal 
.cula were the ſame: when boiled two hdGurs, 
there were more, and as many as when boiled 
hails an hour. l OO 

An immenſe hene was in ee of 
: Noir boiled two hours. When boiled an 
hour and a half, they were very ſmall and rare, 
all ſemicircular, or, belkſhaped. Some may be 
ſeen when the infuſion has boiled an hour; but 
it gives the eye pain to diſcover thoſe in an in- 
fuſion boiled half an hour. 


In 
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In the infuſion of barley, boiled two hours, 

were very large and numerous elliptical and 
oblong animalcula. Boiled an hour and a half, 
there was a moderate quantity of very minute 
animalcula. A few were enn nn boil: 
_ half an hour. 

There was no fixed rake with the! oil we 
fuſions. In the buckwheat, boiled an hour 
and a half, were more animalcula than in the 
reſt of the ſame grain. This happened wick 
the beets and the egg: when boiled an hour, 
there were more animalcula than in other in- 
fuſions of the ſame kind, boiled various dura- 
tions of time. But in two infuſions, boiled 
half an hour, there were fewer than in the o- 
eee 75 DANY OH het e LEO SR 

hus, it . long boiling the 
ſced infuſions, does not prevent the production 
of animalcula. To explain why the infuſions 
boiled for the ſhorteſt time have the feweſt 'a- 
nimalcula, I may obſerve: That animalcula 
ſhould appear in infuſions, it is neceſſary the 
| ſubſtances infuſed, ſenſibly begin to diffolve; 
for, as this diſſolution is effected, or atleaſt 
for à certain time, the number of animalcula 
augments. Seeds of plants, boiled for a ſhort- 
er time, are, for a ſhorter period, encompaſſed 
and penetrated by the diſſolving power of the 
fire; conſequently, when put to macerate, will 
not be to ſoon decompoſed. This is doubt- 

B 2 | leſs 
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Tels the cauſe why animalcula will ſooner be 
ſeen in infuſions of boiled, than unboiled ſeeds. 
A ſhort ebullition is not ſufficient to decompoſe 
the ſeeds of vegetables; for, decompoſition o- 
perates by long and gradual maceration. 
Some days after making theſe experiments, 
the number of animalcula inereaſed in the 
ſhorteſt boiled infuſions; and, towards the 
middle of October, the whole thirty-two infu- 
ſions were equally. crowded. The only differ - 
ence was in the figure, ng —_— 
the animaleula. 8 
: pe Has eee eee 
manner, with peaſe, lentils, beans, and hemp- 
feed. The animalcula in all but the infuſion 
of beans, were more readily produced in the 
Horter boiled infuſions. To know whether 
augmenting the intenſity of the heat would ob- 
ſtruct the production of animalcula, I flightly 
warmed, in a coffee roaſter, the eleven ſpecies 
of feeds, and then formed eleven infuſions; 
Neither the production nor the number was af- 
fected. They encreaſed, as uſual, from a ſmall 
number; and, in the middle of October, twen- 
ty days after the infuſion was made, they 
frurmed fo much a e vid: deer _ 
| fetly animated. 


L attempted to am this ene 13 
| realted-the foeds, and ground them as we do 
collee = the appearance was like ſoot, I then 
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made as many infuſions as thate ai kinds of 
ſeed ; alſo infuſing the yolk of an egg, which 
had been expoſed to 279 of heat. Animal- 
cula were equally produced from this poder z 


only the time was a little longer before the 
number was fo great: but the weather was 


colder: and animalcula multiply n more 
quickly in warm weather. 
Further, I ſubjected vegetable ſeeds to: 3 


ie e tie heat of e 5 


and the flame from a blowpipe. I expoſed the 
ſeeds in an iron plate upon coals. When con- 
verted to cinders, I reduced them to powder, 


and made as many infuſions as there were 


kinds of ſeed. The cinders from the hlowpipe 
were extremely dry and hard, I could ſcaree - 
ly believe RN ee mem 


- - . 
\ + » 4 s * # 
BELLE Q 110 „ 8 22 13 AI 7 
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I: sc an veſlels 3 1 
kinds of ſeeds mentioned before. To prevent 
the rarefaction of the internal air, I duniniſhed 


the thickneſs of the necks of the veſſels, till 


they terminated in tubes almoſt capillary, and, 
putting the ſmalleſt part to the blowpipe, ſeal- 


ed it inſtantaneouſly, ſo; that the internal, air 


underwent no alteration. It, was neceſſaty to 
Jigs: 0 * | know 
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RM whether the ſeeds might ſuffer by this in- 
cluſion, which might be an obſtacle to the pro- 
duction of animalcula. Other experiments had 
ſhewn me, 1. veſſels hermetically ſealed have 
2 animalcula, unleſs they are very capacious: 
animalcula are not always produced: 
5 Fs when they are produced, the number is 
- Never ſo great as in open veſſels. Although I 
uſed pretty large veſſels, two ſubſtances, peaſe 
and beans, had not a ſingle animalcule. The 
other nine afforded a ſufficient number; and to 
theſe 1 limited my experiments. I took nine 
veſſels with ſeeds, hermetically ſealed. I im- 
merſed them in boiling water for half a mi- 
nute. I immerſed other nine for a whole mi- 
nute, nine more for a minute and a half, and 
nine for two minutes. Thus, I had thirty-ſix 
infuſions. That I might know the proper time 
to examine them, I made ſimilar infuſions in 
open veſſels, and, when theſe ſwarmed with a- 
imalcula, I opened thoſe hermetically ſealed. 
Upon breaking the ſeal of the firſt, I found the 
elaſticity of 'the air encreaſed. Seeds contain 
much air: a great quantity ſhould eſcape" in 
their diffolution, by heat or maceration, which 
muſt, of neceſſity, render the portion of in- 
cluded-air denſer and more elaſtic. However, 
this elaſticity may originate partly from the e- 
laſtie fluid diſcovered in vegetables, the nature 
pf'y which is apparently different from the at- 
moſpheric 
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moſpheric fluid. I examined the infuſions, 
and was ſurpriſed to find ſome of them an ab- 
ſolute deſart; others reduced to fuch a ſoli- 
tude, that but a few animalcula, like points, 
were ſeen, and their exiſtence could be diſco- 
vered only with the greateſt difficulty. ' The 
action of heat for one minute, was as injuri- 
ous to the production of the animalcula, as of 
two. The feeds producing the inconceivably 
ſmall animalcula, were, beans, vetches, buck-. 
wheat, mallows, maize, and lentils. I could 
never diſcover the leaſt animation in the other 
three infuſions. I thence concluded, that the 
heat of boiling water for half a minute, was 
fatal to all animalcula-of the largeſt kind; even 
to the middle- ſized, and the ſmalleſt, of thoſe 
which I ſhall term animalcula of the higher claſs, 
to uſe the energetic expreſſion of M. Bonnet; 
while the heat of two minutes did not affect 
thoſe 1 ſhall place in the lower claſs.” e 
Having hermetically ſealed ſix veſſels, con- 
taining fix kinds of feeds producing animalcula 
of the lower claſs, I immerſed them in boiling - 
water for two minutes and a half, three, three 
and a half, and four minutes. The ſeals of 
twenty-four veſſels being broken at a ſuitable 
time, there were no animalcula of the higher 
claſs ſeen, but more or fewer of the lower. 
The air was almoſt always condenſed, both in 
mn and in the other experiments. 
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8 ANIMALCULA on INFUSION. 


In veſſels immerſed ſeven minutes, I found 
animalcula of the lower claſs. They . 
in veſſels immerſed twelve minutes. 

The minuteneſs of animalcula of the ee 
Fw does not prevent our diſtinguiſhing the 
. of their figure. and proportions. 

Boiling half an hour, was no obſtacle to the 
3 of animalcula of the lower claſs; 
but boiling for three quarters, or even leſs, de- 
prived all the ſix infuſions of animalculaa. 
We know, that the heat of boiling water is 
212%. Theſe infuſions were of this heat 
at leaſt, as appeared by the marks they exhibit - 
ed of ebullition, the whole time the ſurround- 
ing water boiled. Philoſophers know, that 


water, boiled in a cloſe veſſel, acquires a great - 


er degree of heat, than when boiled in an o- 
pen. To know how much leſs than half a mi- 


nute the boiling might be abridged,” and ani- 
malcula of the higher elaſs yet exiſt, I made uſe 


of a ſecond-pendulum, and immerſed the veſſels 


in boiling water for a given number of ſeconds, 
beginning with 29. In a word, boiling for a 
ſingle ſecond prevented their exiſtence; and I 
could only employ a degree of heat leſs than 
that of polling water; for example, 209, 207, 
2055 203, deſcending to a degree en . 


not injure their anden. V | 
Ms Hmm of 11?, I deſcended 3 200, 


t 189, 178, 167%. Thus, I had four claſſes 


ig 
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of experiments, correſponding to the numbers 
200, 189, 178, 167. In each claſs, were nine 
ſpecies of ſeeds, which made thirty-ſix veſſels. 
After the time neceſſary. for the production of 
animalcula, I broke the hermetical ſeals, but 
ſaw none of the higher claſs at 1677. L conti- 
nued this retrograde motion by 115, and came 
to 155 and 1105 ſo that I had five claſſes of 
infuſions, and forty-five. veſſels to examines. . 
Not a ſingle animalcule was ſeen of the higher 
claſs, in veſſels hermetically: ſealed, and expoſ- 
ed to the moderate heat of ' v4.37. This was 
during the middle of April: the thermometer 
in the ſhade ſtood at 88, | Look ane 
and nine to 88. No ———— N 
claſs; were produced in the former; but I 
found them in the latter. In each veſſel, the 
quantity and kind of animalcula, as in veſſels 
not ſubjected to heat. The degree of heat fa · 
— to them, 0’ ‚ rt, u ene $6 
Animalcula of lente claſs, exiſt in ſeal · 
ed veſſels expoſed to the heat of 2123 While 
thoſe of the higher claſs. hardly appear at gad 
But, when produced, the ſame intenſity of 
heat that is fatal to the one, alſo deprives 
the other of life; and animalcula of the high 
er, as well as of the bwer amen at 1065 
or at moſt at 108, eee 


, 
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Two important - conſequences thence ariſe. 
The firſt evinces the extreme efficacy of heat 
to deprive infuſions in cloſe veſſels of a multi- 
tude of animated beings; for, in open veſſels, 
are always ſeen a vaſt concourſe of animalcula. 


The ſecond conſequence, concerns the conſtan- 


cy of animalcula of the lower claſs appearing 
in infuſions boiled in cloſe veſſels; and the 


heat of 2125, protracted an hour, e 1 


obſtacle to their exiſtencde. 

I have twice found animalcula e in 
metal veſſels ſealed with metal, and mn ae 
an hour in boiling water. 


We are therefore induced to Ms 2 


thoſe animalcula originate from germs there 
included, which, for a certain time, withſtand 


the effects of heat, but at length yield under 


it; and, ſince animalcula of the higher claſſes 
only exiſt when the heat is leſs intenſe, we 
muſt imagine they are much ſooner affected by 


it, than thoſe of the lower claſſes. Whence 
we ſhould conclude, that this multitude of the 


ſuperior animalcula, ſeen in the infafions of o- 
pen veſſels, expoſed not only to the heat of 


appears there, not becauſe their germs have 
withſtood ſo great a degree of heat, but be- 
cauſe new germs come to the infaGone; no 
h of __ 1. 


CHAP, 


| boiling water, bur to the flame of a blowpipe, 


2 
{ 
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8 abs uid of May, er ahot eggs of 
frogs from a ditch where they had been depo- 
ſited by the mother a few hours before. I di- 
vided the quantity into equal portions, and ex- 
poſed each to a different intenſity of heat. 
The eggs were completely immerſed in the 
water of a veſſel; where I had put the ball of a 
thermometer. I then placed the veſſel upon a 
flow fire, and, when the thermometer aſcend- 
ed to the requiſite height, I took the eggs from 
the warm veſſel, and put each portion in cold 
water. I had ten veſſels, becauſe I had ten 
portions expoſed to different degrees of heat; 
110, 122, 133, 144, 155, 167, 178, 189, 200, 
212. The eggs expoſed to 110, 122, 133˙ 
produced young. At 1107 almoſt all were 
fertile; there were fewer at 122“; and at 
133, the number was very ſmall. Emerg! 
er ae all the reſt became putri du 
The heat neither accelerated nor ed 
the production. Tadpoles were hatched in the 
ſame time as from thoſe not | expoſed. The 
tadpoles all expired at 110%. The frogs which 
had afforded the eggs, all -periſhed at 1109 
They were middle-ſized green- backed frogs, 
frequenting the ditches of plains and meadows, 
e ; . 
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I know that there are frogs which live 
ths, although ſubject to heat greater 
1109. For inſtance, my friend Signior Cocchi 
relates, that frogs are not injured. in the baths 
of Piſa at 2155; but they may perhaps be of 
a different ſpecies. Perhaps, after being long 
. accuſtomed to a degree that would at firſt have 
deen fatal, they no longer experience any bad 
elle. At leaſt we know, that men, who, the 
firſt time, can hardly endure the ſteam - bath 
ſix minutes, and perſpire violently whenever 
they enter ; in a certain time ſupport it during 
filieen en, een BO: e inconve - 
Hence: 
The e e 1105 8 FR Ma ter | 
larva of muſkitoes; and 106* rat-tailed worms 
and water fleas. Water newts and leeches 
died at 119*; the eels of vinegar, at 113. In 
my experiments upon the. caterpillars of the 
elm-butterfly, and the larvæ of large blue 
fleſh-flies, the animals became reſtleſs. at gg 
and 98: at .97% they · were much affected; 
and all died at 108. The eggs of theſe inſects 
long withſtood the impreſſion of heat: at 88%, 
they produced the greateſt poſſible number of 
worms: at 99, they ſtill produced many. 
The number decreaſed with the heat, and none 
were produced at 144. The eggs of ſilk. 
worms had the ſame fate. The eggs of the 
W were very fertile at 124; a ſmall 
number 
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number appeared at 135 and 137 3 none at 
140. The worms from the eggs became reſt, 
leſs at 88“, and died at 108. Full grown 
worms of the ſame kind all died at 108. The 
flies of the ſame worms periſhed at 99. Some 
flew" copay: Ne INE NE 
106 none from thoſe, to 110, "as HEL 
I expoſed grey peaſe, lentils, . e 
ſeed, and the ſeed of trefoil, each to a differ- 
ent degree of heat, 167, 178, 189, 200, 212%, 
I ſowed each kind of theſe ſeeds ſeparately, in 
ſmall diſtinQ ſpaces of earth, ſo prepared, that 
each ſpace might contain an equal number of 
ſeeds: 167 did not injure, them; 178 begun 
to affect them, and very few were fertile. At 
189*, there were produced a—__ eleven plants 
of 'trefoil, and ten at 2005. Only three of 
thoſe at 2125 germinated; ſome trefail ſeeds 
could withſtand the heat of boiling water. 
The ſeeds were expoſed to heat in a ſand-· bed : 
in a ſecond experiment, I put them in water, 
which I ſlowly heated, until it acquired the re- 
quiſite degree. By this means, the heat had 
greater influence upon the ſeeds. Peaſe, in 
this way, at 1677, germinated as abundantly as 
trefoil; but the lintſeed, lentils, — 
did not. At 1895, ſeven ſtalks of 'trefoil, 
one of flax; ef Nee + Rs e 
212% none. | 
For Ame yk; I pods 4 FAR to 
7 167, 


we » 


mY 
x- 
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167, 178, 189, 200, 2125 of heat, by dipping 
the branches in water gradually warmed. They 
were inſtantly replanted; but all died. I faw_ 
that 1677 was a heat injurious to young plants: 
155 and 144* did not hurt them, as, upon be- 
ing replanted, all continued to vegetate. 
I heated in fand, as above, the following 
ſeeds : Beans, Wey, white and black kid- 
ney beans, maize, vetches, parſley, ſpinage, 
beets, radiſhes, mallows. All expoſed to 16%, 
gerniinated ; ſome at 178* begun to periſh ; 
ang + few ſucceeded at 189 and 2007; and, at 
212*, there appeared only one plant of white 
kidney beans, and three of beans. jb. ro 
the experiment 'at 200, and 2120 not one 
germinated. | 
It is demonſtrated, by theſe mia: unt 
the eggs of the animals upon which they were 
made, withſtand heat better than the animals 
themſelves. Tadpoles and frogs periſhed at 
1100; their eggs only at 133*; and ſome ſup- 
ported even a greater degree. Silk. worms and 
the elm-butterfly died at 108: their eggs be- 
came ſterile only at 133. The large fleſh- flies 
periſhed at 99“; their nymphs at 110; their 
larve at 108 ; and their eggs at 140% We re⸗ 
mark almoſt the ſame relation between plants 
and their ſeeds, as between animals and their 
eggs. Some ſeeds, as trefoil, kidney 1 | 
and beans, are fertile, though expoſed to 2125 
h | while 
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while their plants cannot ſupport 167. The 
ſeeds of plants are more able to endure heat, 
than the eggs of animals. All the ſeeds upon 
which I made experiments by dry-warming, 
have been fertile, though expoſed to 167*, and 

ſome to 212; but no egg hatched after 144 2 
Heat is much more noxious e ang 
with maler. e e 
The life of an cat 5 — concen- 
din the integuments of an egg, is very 
faint, compared with that of an animal produ- 
ced. During the firſt hours of ineubation, the 
pulſation of the heart is the only indication of 
life in the chicken. Before the egg is hatched, 
its life is ſtill more faint; it is a' leſſer life. 
_ Undoubtedly it is the ſame with that of the 
germs in the eggs of. inſects, which have not 
the degree of heat neceſſary to hatch them. 
May this feebleneſs of the life of the embryo 
in the egg, be a reaſon why it is better able to 
ſupport heat in this ſtate, than when it is more 
expanded? It is certain, that minute animals, 
which have in this ſtate a life ſo-feeble, which 
ſo little merits the name of life, reſiſt, with 
greater impunity, external accidents, as the in- 
temperance of the air, than when they are more 
vivacious. If we cut off the head, take out 
the heart, or deprive a frog, toad, newt, ſnake, 
or viper, during winter, of ſome members, 
while they are torpid by cold, and ſeem more 
dead 


dead than alive, they FI much longer aller 
ſuch operations, than if they were to undergo 
them in the vigour of life: and I have obſerv - 


* ſhat-infefts ne 2 win- 


— Should the indeaceutaFicods- 
reſiſting the influence of boiling water; induce 
| nine 52 — . ? 


| Hoe h duly Meg tt 5-5 26 eee Tex 
Carolina, and the Gape of Good Hope, 
ſwarm with animals of all figures and ſizes, 
where the thermometer aſcends in the ſhade to 
110 and ra“. The direct heat of the ſun is 
double; ſometimes triple, in the warmeſt re- 
gions : that of the ſhade, at the Cape of Good 
Hope, is at leaſt 1897, and in Carolina 212. 
If there are animals which ſuſtain this heat, 
and their eggs preſerve thęir fecundity; and, 


if 
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if there are animals in our climate, which can 
ſupport this degree of heat; why ſhall we de- 
ny, that there may be animalcula of the ſame 
conſtitution? M. Sonnerat ſaw fiſhes ſwim- 
ming in — . 
men thermometer ſtood at 1977. 
— — 5 
— ſupport fo great a heut as the 
animalcula themſelves. The animalcula die at 
We muſt thence conthade, that the nature of the 
germs of the higher elaſs is very different from 
po air UE A COP to eee ; 
ec {4k $36 4343 
The ——— — 
is more marked: The eggs depoſited by ſome 
butterflies upon the under ſide of leaves, like 
thoſe which certain inſects depofit- towards a 
northern aſpect, periſh at 79*; although this is 
209 leſs than is neceſſary to hatch the eggs of o- 
ther inſects; as of the afili, which depoſit them 
in the ſkin of oxen or of cous; and thoſe 
flies, which infinuate them into the frontal ſi- 
nus of ſheep, goats, and deer; or thoſe which 
depoſit them in the rectum of the horſe. We 
may ſay the ſame of the eggs of ſeveral which - 
multiply in the human body, and in nn 
bee e pa 63 
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. A minds fo the heat: of 
the atmoſphere to the cold of an icchouſe. In 
the month ef Auguſt, the thermometer in the 
open air ſtoed at 839, and in the icehouſe at 
36. The only change 1 could obſerve, was, a 
flight relaxation in the motion of the animal- 
_cula ; and they did not ſeem to ſuffer further, 
although expoſed to this degree of cold for ſe- 
veral days. I then covered the veſſels. with 
ice. At the beginning of the fourth, day, a 
number of the animalcula died. Of twenty⸗ 

two infaſiont put in ice, thoſe of ſeven only 
remained alive. In eleten days, the animal- 
cula in two of the ſeven had periſhed. After 
two months, thoſe in the other five were alive: 
one ſpecies appeared more numerous. Along 
with thoſe ſeven, I put in ice other two infu- 
Bons, yet ſenile, becauſe lately made; but, 
in a few days, they were filled with an naw 

of the: moſt minute animalcu a. 
During winter, I ſubjected the lend 
to new experiments. While the infuſions pre- 
ſerved their fluidity, - there was no particle 
of ice-obſerved ; which was occaſioned by the 
quantity of vegetable oil the infuſions contain- 
ed, which ſecured them againſt freezing. Not- 
| * withſtanding 
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Grandin the cold killed the abs of 
ſeveral infuſions, there were ſome more robuſt 
ſpecies that ſupported it. I took the advantage 
of a very cold day; and, although the thermo- 
meter fell to 13 under the freezing point, and 
the infuſions were covered wl ice upon 
breaking ir, and preſenting ſome minute por- 
tions to the microſcope, I found! living animal- 
cula in the parts not completely congealed. 
They were immured in little grottoes of ide. 
In thoſe portions ah ονẽEely frozen; the Ani 
maleula were death THey did not revive Up- 
on melting the ich. The reſt retained their wi 
vacity im e parts of the Haid not yet congenl- 
ed =1!T uldtnbt decide whether: the urimab- 
cula periſh, becaufe the eld has deſtroyed them, 
or becauſe the iafufiene!have loſt 'their fluidity. 


Ir is a faatknowiddged by Philoſophers, an 


water does not loſe is fluidlity t 264%ort even 
22 helow freezing, when at perfect reſibyywhich 
may be attained by incluſion in a dloſe veſſel, 
and removal from external - motion. In this 
way, the animalcula- ſurvived, although they 
ſuffered cold almoſt :20% below zero, in water 
not froten. , They ſwam about) but with a 
ſlowere motion than uſual, eien 

of arxw una. nisch baer 

Mr Mitter cada discovered ſome ſpe- 
cies of animaleuls which ſurvive congelatiön. I'regret that 


his work did not cot. to. wy; knowledge. until the: tranſerip- 
tion of * Wauſcript was finiſhed, 
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mater ſtood at 18˙ below the freeziug point. 
This was the greateſt degree they could ſup- 
port as they died at 207 although the water 
was not frozen, but was beginning to be co- 
vered by a thin eruſt. Two ſpecies ſurviv- 
ed ; ande may perhaps, or even without per- 
haps, ſay, they would have ſupported a more 
intenſe cold; had I been able to eee 
longer and t tit 2 ont - Toft 
made infuſions ſimilar to the proceding, 
ſealed:bermetically, and expoſed to cold, pro- 
duced by a mixture of fine: {pounded * 
with ſnow. The thermometer deſcended to 
34 below zero; and the infuſions were ſo 
much frozen, that they took half an hour to 
melt. But the germs of the animalcula were 
not injured, fince the ſealed infuſions, at the 
ordinary ti me, afforded a number of animal - 
_ eula. This fact well correſponds with what 
has been obſerved in thoſe inſets that have the 
greateſt analogy to animalcula. Some can ſup- 
port 342 under freezing, others die at aa, or 
at moſt at 24: a very great number cannot 
fupport the cold of freezing and others die at 
a degree far inferior. There is this difference 
between animaleula, and inſects expoſed to 
cold, that the former retain ſufficient life to uſe 
their members, whereas the latter immediately 
loſe their vivacity, and become motionleſs. like 
dead: bodies. Some inſects. we may; compare 
00 
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to animalcula'; for, beſides the podura of Linc 
næus, which inhabits 'the'#nows of Sweden; 
I have obſerved the eels of vinegar preſtrve 
the motion of their members when expoſed to 
a very intenſe degree of cold; for, although 
this flud does not freeze ſo ſoon as water, 
the eels ſwim conſtantly white it is not fie 
zen. Some kinds remain fluid 1 5 below free 
ing; other kinds remain fluid at ad : but, 
when the cold is thus encreaſed, the eels be- 
come like animalcula inſenſibly motionleſs 
but they move, although there is a thin cruſt 
of ce. As the congelation encreaſes, they 
continue motionleſs, extended in à ſtraight 
line, or a little curved. H they receive ſud · 
den aid, by melting the vinegar, they will al- 
moſt certainly be brought to life. If the ice is 
allowed to harden; it is impoſſible to revive 
them. Theſe anulogies between inſects and 
animaleula, exiſt itt the originating principle. 
The winter of 1709 is celebrated for its cold, 
and the fatal effects it had upon plants and a- 
nimals. The thermometer fell 337 below tlie 
freezing point. Who can believe, exclaims 


Boerhawve, that rhe eggs of inſects were not 
entirely deſtroyed by this rigorous winter ? 
After the ſpring begun to temperate the air, in- 
ſects were at the ordinary time produced, the 
ſame as after the mildeſt winter. For five 
_ I kept various eggs of infeQs, among 
8 f which 
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which were hole ef the elm butterliy andifilk- 
Vorm; eneloſed in a glaſb veſſel; in a mixture 
_ of "fee and qubgem; where the thermometer fell 

38° below dere. Ann thsleggzs produced worms 
at the ordinary time. 

The next year*by=mixing 1 1ce and fal-gem 
with ſpirit of nitre, I obtained a degree of cold 
56 under freezing. This did not injure the 

of inſects ſubjefted to it. The reſult of 
Fan is, that I 7 10 Hollous to gerte 
and eggs, than" to unitmalcula and "inſeas: 
Germs can, in general, füßport a degree bf 
cold” 33˙ undef the freezing point. Some ani. 
malcula periſh at freezing; others about 18 
under it. rhe e8gsG of feveril inſects ſuſtained 

56⁵3 ; the inſets they ey produced; only 16 or 18%: 
1955 I habe 22 in ſilk.- worms, and 
thoſe of tie _ bütterfty. And, although 
ther ae e 67 — fpiflits ant chryſfalids which with- 
Jo 2 ver gr ext” Jegre" of cold, their eggs 

pe Aeg Weben mere Cenſideradler 

A el Raa Ts ban leſß ſuſtain heat 
6 $67 ili dee 85 16 cu thiey leſs ſuſtain cold. 
3 beter um appt hers. The bo- 

es of jntects Kilda 6-65 18% below: fibeds 
1 . ſb igduräted' and frozen, thüt their 
members ; will hör, UE feine prefure ef the 

Ll rey ſee fekt ice under te tdge of 
e Knif e. This "eve? happens to eggs Expol- 

ec A K. a ech more intenſe degree of cold. 
If "4.« Hrs Their 
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Their humours preſerve their fluidity, They 
perhaps owe this advantage to the ſpirituous 
or oleaginous nature of their component parts, 
which may —_ wma ro the cold. 
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| Man, like other animale,” CE ſabje&' to 
phyſical laws, is conſequently liable to "periſh 
by an exceſs of heat or cold. | However, he 
can ſuſtain both, when extended 10 2 degree 
one would imagine inſupportable. It 1s Som- 
monly believed, with Boerhaave, that man can- 
not exiſt in air as hot as the blood. This 955 
had been eſtabliſhed by that philoſopher, Eoin 
his oblerving,/that certain birds and quad 

died in air heated to 149*, Which i 53* greater 
than that of the human blood. But, lach an 
opinion appears ill-founded, fince we know 
there are regions, inhabited, where the beat is 
greater than of the human blood. 2 
of Good Hope, the thermometer ſtands in t 


ſhade at 113%. The heat of Carolina is great- 8 


er than that of the human blood, fince the 
thermometer falls, when taken from the ſhade, 
and put in a perſon's. mouth. Abe heat of 7 a 
warm bath ſometimes equals that. of t the hotteſt 
climates. . There are waters which raiſe the 

64h - thermometer 
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thexmometer to 11g, even te 12 2e f. Boer- 
haaue thought the greateſt degree of natural 
cold was zero. in Fahrenheit's thermometer. 
He obſerved,, that men, animals, and vege- 
tables, periſhed. at this degree. But we experi- 
ence, a much es intenſity af cold. For 
ſexeral winters, at Peterſburgh, the thermo- 
meter fell to Gd below freezing, and once to 
* The cold: at Quebec was 72? below freez- 
ing: that at Porneao, obſerved by Maupertuis, 
837 But thoſe high degrees of cold, although 
very intenſe When compared with that of our 
_ climates,' are incommenſurable with thoſe that 
chill many places in Siberia. At Tomik, Ki- 
renga, Jeniſeik, the thermometer falls 120”, 
149, and even 15% under gero 
5 We cannot deny, that cold ſo piercing Was 
| pernicious, and indeed fatal, during 609 felt 
at Peterſburgh the face could not be kept 
uncovered above half a minute. At Torneao, 
where the thermometer fell to 8 30, the breaſt 
felt as if lagerated. Some of the inhabitants 
of the gold climates loſe their, members in win- 

aca Doing D e tes ter, 
5 


IN 
tht icon derlence, 1980 for ten minutes, and 2025 for eight. 


His velpirztion for Reh minutes was hot affe Bed} the 
eigbeh, it became more frequent.” He ſuppdtted 20 a 
nt time without inconvenienet!. A (fog! did onot ſuſfer 


eg expoſed. t91360%/jn ae, far thirtyarworkyi- 
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ter, an arm or ai leg. The cold experieneed 
by Captain Middleton in Hudſon's- Bay, froze 
all the liquors exoept brandy ;vand the beds 
were covered with a con of ice chree inches 
thick, although the walls of the houſes were 
of ſtone, and two feet thick; the windows - 
very narrow, cloſed up with ſtrong boards; 
and although great: fires were kept continually 
burning. The Dutch experienced a ſimilar 
cold in Nova Zembla One, by Heepiiig in m6. 
tion, may ſupport à greater degree of cold. 
The ſavages of the moſt northern countries, 
hunt during the greateſt cold; and they xnow 
ſo well that motion alone can preſerve their 
lives, if any accident; during their expedition, 
ſhould threaten them with death; they accele- 
rate it byizeſt. From the nurratide of ſome 
Dutchmen, who winteredubt Spitzbergen in 
782 of north latitudepwe learn, that thoſe who 
ſhut themſelves upiin wooden huts, one after 
another died with cold before tlie fire; where. 
28, thoſe Who lived inoche opeE air, ant Em- 
ployed themſelves in biting open; dude. 
or other exerciſes, preſerved perfect health. 
We muſt conclude, that man is in / con- 
dito to ſupport a number 'of variations of 
heat and cold; between a degree far greater 
than that of freezing, and heat equal to, or e- 
ven more intenſe, than of boiling water, which 
ſhows-that be. is not, by nature, meant to in. 


habit 
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habit certain determinate parts of the globe, 
but to live, multiply, and exerciſe his domi- 
nion in all, without experiencing an obſtacle 
in climate. It is not ſo with quadrupeds. They 
have been diſtributed upon the earth; ſome 
framed for warm, others for temperate, and 
and others for cold climates.” We have not 
hitherto found any ſpecies that can accommo- 
date itſelf to all indifferently. The lion, ele- 
phant, tiger, panther, and leopard, dwell on- 
ly in the warmer regions: when tranſported 
to temperate climates, they become incapable 
of generating, and quickly periſh in cold, 
Our domeſtic animals do not ſuffer in the 
warmeſt regions: they cannot, however, exiſt 
in the coldeſt; as, the horſe, the ox, the 
ſheep. The elk, rein- deer, and ermine, inha- 
bitants of the North, are never found in ſouth- 
ern countries; and, ſo far from being able to 
exiſt there, they do not ſurvive in the tempe- 
rate climates. This, at leaſt, has been ob- 
fer ved with reſpect to the rein- deer, the naturali- 
zation of which has often been attempted in 
France and Germany; but all, inſtead of mul- 
 tiplying, have periſhed. The law which forces 
animals to remain in their native countries, 
is under modifications. Some there are that 
multiply in temperate, though they are origt- 
ginally from warm climates ; while ſome ani- 
e which are — found in cold eli- 


mates, 
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mates; live very well in warm. The rabbit 
and Guinea pig are examples ei the 1 | 
the beaver and ſynx, of the latter. 
Birds may, in this reſpect, — as 
divided into two claſſes. Some; Bke-quadru- 
peds, do not wander far from their native 
place, or at leaſt do not change their elimate ; 
others have no fixed abode, but change their 
climate according to the ſeaſonb, being appa- 
rently neceſſitated to make ſuch changes, either 
from the ſcantineſs of food, or from their in- 
ability to reſiſt the rigour of winter, or eren 2 
fight degree of colds #59 Birr 

\ We hive faid, with Boerhaave, at waits 
149% above freezing, ſoon killed certain qua- 
drupeds and birds. Indeed, 53 above blood 
heat, is conſiderable; andi ſeveral ſpecies of a- 
nimals cannot ſupport it: butowe do not find 
that it is inſupportable, or that there are no a- 
nimals which ſuffer it under the Torrid Zone, 
and in very warm ecli mates, It ſeems to me, 
that we ſhould reaſon: upon the heat that birds 
and other animals can ſuſtain, as we reaſon in 
relation to the cold; and ſince thoſe of the 
moſt northern elimates ſuſtain a great degree of 
cold, ſo ſhould the animals of the ſouthern 
countries be able to fupport an exceſſive heat. 

It is eaſy to determine, that the greateſt de- 
gree of heat ſquamous or cetaceous ſiſhes ex- 
mn is _— to; the heat of the water 

4-315 1; Wh | where 
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Where they ſwim, which is therefore leſs than 
that of freezing. Thoſe living in ſalt water 
are expoſed to cold a little more intenſe than 
freezing. It thus happens, that fiſhes are ſe- 
cured againſt the rigour of cold, to which all 
animals are ſo much ſubjected, by the element 
they inhabit : and, except thoſe inhabiting 
"ſhallow waters, they are ſneitered from the 
burning heat of the atmoſphere -/ /! 


There are carps W emp rerbest 1 


ſupport blood heat. I took the river carp; 
and heated the water where they were to 1060, 
without their ſeeming uneaſy: at 108, they be: 
came reſtleſs, and died at 116. I made (ſimilar 
experiments upon eels, tench and lampreys: 
they died at a leſs degree ofthen e no 
Baut, of all known animals, reptiles and in- 
ſects are thoſe that ſtand in greateſt» dread of 
cold; and ſeek for heat the moſt. We may 
ſay, the heat of the ſun is their ſoul. When 
expoſed to it, they have more ſenſation and 
motion; and, as the heat of that luminary 
is more powerful, ſo are their vivacity, agility, 
and boldneſs greater. The venomous are then 
more terrible, their poiſon more dangerbus. 
Cold produces an oppoſite effect. A number 
of inſects would, at the approach of winter, be 
expoſed; to hazard, did they not ſeek a ſafe re- 
treat in the rents of walls, the midſt of ſtones, 
the holes or clefts in the trunks of trees. 
Some ſeek for ſafet in the caverns of moun- 


29 
tains and ſubterraneous abodes, or in dung- 
hills, where, during the ſeverity ,of winter, 
they always experience a gentle heat. But 
the: bottom of waters, and the bowels of the 
earth, are in particular two certain retreats for 
the greater part of reptiles and inſeQs. The 
lethargic ſlumbers they are in during winter, 
are the elfects of the cold, m ene ren 
lt is very poſſible, that there may be among 
quadrupeds and birds, perhaps even among 
filhes, ſome which experience a ſort of lethar- 
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gy like regyiles and inſects. With reſpe&;40 
quadrupeds, I ſhall ſay nothing of toads, frogs. 


green lizards, ſmall lizards, uhich paſs almoſt 
the, whole winter in the water or in the earth, 
in a conſtant torpor; but we obſerve: the ſame 
facts in hedgebogs, land- tortoĩſes, and alſs in 
ſeveral ſpecies of rats, marmots, and dormices 
Thoſe animals conceal themſelves in the hollows 
of trees, or in the earth; ſome in ſolitude, 
and ſome in ſociety. Bats in winter are found 
ſtiff and motionleſs in the holes of trees, the 
rents of walls, and ſuſpended to the vaults of 
ſubterraneous caverns. „ iitars ada DOE 
here are birds ſubject to the ſame torpidi· 
ty. HAt the end of, the fine weather, We ſee 
hundreds collect, crowd, together in cluſters, 
and plunge into the water, where they paſs. the 
winter in heaps, con tracted within themſelves- 
e n anticipates! that 
hein 6 134 5 } 12}. 39t amt 
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aſcertained, too well authenticated, to leave 
any room for doubt. Many reſpectable and 
credible pexſons declare, that they have not 
only, ſeen numbers of ſwallow 8 collect, and 
throw themſelves into pools at the approach of 
winter z but that they have ſeveral times ſeen 
cluſters of ſwallows taken out of water, even 
from beneath ice. he queſtion is, therefore, 
Whether the ſwallows ſpoken of are the ſame with 
ours I ihat e, with thoſe that conſtruct a neſt of 
earth in our honſes, and remain with us during 
ſummer ? or, whether, they are ſtranger - ſwal- 
lows, by which, I mean a bird reſembling our 
ſwallow, in figure, colour, and ſige, but is, at 
the ſame time, of à very different ſpecies? 1 
have, for ſeveral years, endeavoured to ſolve 
this. By experience I know, that the animals, 
which are in a ſort of lethargy during winter, 
are, when expoſed to a degree of cold, ſubject 
to the ſame; eſfect :; ſo. chat, if one expcſes a 
dormouſe, a frog, ox a lizard, to the cold of 
freezing duxing ſummer, when moſt vivacions, 
they become motionleſs, and continue ſo While 
the cold remains. I thought of expoſing ſame 
of our ſwallows to the air of an icehouſe, mak- 
ing them gradually pals from atmoſpheres leis 
warm, as of a cave or a chamber adjoining to 
the; icehouſe: as a ſudden. change might be too 
powerful. In the month of Auguſt, they all 
r periſhed 
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periſhed in the adjoining chamber in three 
hours. I could not obſerve, whether they had 
firſt become lethargic, although the thermome- 
ter ſtood at 435 above zero, a degree of cold 
ſuch an effect. I repeated the experiment; but 
all had rhe fame fate. Whence 1 conelude 
theſe to be ſpecifically different from the fwal- 
lows found in water, and below ice. * #297! 
There are certainly ſome fiſties, upon which 
the influence of cold has the ſame effect. If 
we may eredit Peclin, quoted by Haller, teneh 
are of this kind: he ſays, he has ſeen them 
bury themſelves at the bottom of the veſſel up- 
on the approach of winter, as we fee many rep- 
tiles and inſects then enter the earth. But, in 
general, fiſnes are a claſs of animals, which has 
the privilege of preſerving vvacity and action, 
however cold the atmoſphere may be. 
Whence does it happen, that all inſects and 
reptiles, at a certain degree of cold, loſe their 
firength, their action, and appear as if dead; 
while man, the greater part of quadrupeds and 
birds, retain their powers and hvelineſs, when 
cold is at this degree, and even beyond it? 
What is the immediate cauſe of the death of 
the former, and the preſervation of the latter, 
in ſimitar eircumſtances? M. De Buffon is 
the firſt who has ſeriouſly inveſtigated this phe- 
nomenon. He obſerves, that the animale that 
PT become 
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only the heat of the atmoſphere; ſo that, upan 


the approach of winter, their blood refrigerates 


with the atmoſphere. Lhis refrigeration. is the 


. cauſe of their torpidity; and the uſe of the 


lates, it is probable, in the larger veſſels only. 


plauſible, was equally true. Haller, who has 


diſſected ſeveral hedgehogs, aſſures us he has 
found their blood warm; and he obſerves, that 
Liſter, Robinſon, and Lanciſi had before him 
made the ſame, remark. I have made experi- 
ments upon three hedgehogs, and found their 
blood warm. I have found the {ame in hats, | 
introducing, by the mouth, a ſmall. thermome- 
ter into the body of the animal. M. De Buk- 
fon never. | liquid riſe; on the contrary, 
it. ſell ſo half, and ſometimes whole de- 
grees. But, by my experiments, the therma- 
ter, introduced by the mouth of hedgehags 

and bats, always aſcended to 99 and aol. 
bove zero, while kept thete eight or tem mi- 


nutes. is 107 ee eee m inn 


lt ee eee me to procure: mar- 


mots, but I requeſted a friend to make the ſame 


experiments. The conſequence was, that mar- 
mots nnn bland, a 


S M. De Buffon 


imagined. 
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imagined. The heat of one marmot raiſed the 
thermometer from 50 to o above zero The 
heat of another raiſed it im five minutes to 9 


thoſe of my friend.) in the pere eee 
mometer ſtood at 65%; Vhen introduced by he 
animal's mouth, it roſe to 01% 5544 il 2s 
There is a method of coneikating the oppo- 
ſite facts. It muſt be, that the French natur. 
aliſt has made his experiments in vinterꝭ hen 
the animals wereidevoid- of ſenſation and mo- 
tion. Then they would actually reſemble! old 
blooded animals; the rigour of the ſeaſon had 
exhauſted the prineiple of internal heat. Rea- 
ſony and my experiments prove, that thoſe ani- 
mals do not become lerhargie while the inter- 
nab cheat which animates them remains? undi 
mihieud IA - porridge 511: e 444) 55 een 
It is at the ſame time certain, that the blood 
refrigerates in'all-animaly that become lethar- 


gie: But may we cbnelude, that this letharg x 


is the immediate effect of the refrigeration of 
theblbod d, ee 04 ee ee ee 
Frogs, toad, tree-frogs," water-newts, ** 
have in my experiments obſerved, after having 
all the blood diſcharged from the heart, or the 
aorta cut; leapy\runy dive, ſwim ; have the uſe 

of ſight and, feeling; in a word, perform e 
very corporal function ſor ſeveral hoursy the 

em D ſame 
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| ſame as before. I reſolved to make new ex · 


in ſnow ſeveral that were extremely, but equal - 


ly lively: one number was untouched, another 
deprived of the whole blood. I even endea - 
voured to empty the heart and principal veſſels 


completely. In eight or ten minutes I took 
ſome from the ſnow. Thoſe which, were, and 


were not depriged of blood, appeared preciſely 
in the ſame ſtate, that is, half dead, and not 
attempting to eſcape although at liberty. Fif- 
teen minutes aſterwards, I took others from the 
ſnow: all ſeemed; contracted, motionleſs, and 


| almoſt. frozen. I returned them to the ſnow; 


and in ſome hours tranſported them to a warm 
ſituation, carefully obſerving what happened. 
By little and little, they ſtretched themſelves, 
opened their eyes, and prepared to eſcape. 
This I obſeryed in all, without any difference. 
I bad the curioſity. ſtill to bury. them in the 
ſnow. I ſaw anew the ſame phænomena; and 
I conſtantly found the reſults. the ſame, when 
the experiments were repeated at different ;ſea- 


ſons of the year. All the tree-frogs,: toads, 


water-newts, , whether deprived of blood or 
not, equally experienced the lethargic ſlum- 
ber, When expoſed to cold, but mer aa 
ſufficient degree of heat. Menne Sr & 

The coincidence“ of thaſe-Eafte.conſtraing me 
yy that the men of «ſenſation; and mo- 
; tion 
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tion is not effected by the refrigeration of the 
blobd, nor can we aſcribe it to the more lan- 
guid circblation: whence, it is conſequent, 

the lethargit torpidity muſt ariſe from the ſo- 
lids alone; which,; being ſeverely affected by 
che cold, are in à ſituation very different from 


che natural ſtate. What is this ſituation? Ixt 


ſeems that we'recogniſe it in che phanomena 
torpid animals exhibit:? they are eontracted; 
the muſcles have loſt their uſual flexibility; 
they become extended und rigid. It is there- 
fore demonſtrated, that hen the muſcular fi- 
bre becomes very rigid, this rigidity! injures the 
irritabfliry of the muſcles: how mach muſt it 
be affected by l figidity ſo great! Of this 1 
was convinced, by irritating” che fibres by dif- 
ferent ſtimulants j but 1 fcarcely oceaſionled the 
Mghteſt indfecation df rugoſity or contraction. 
While irritability is commonly viewed as the 
principle and ſburce of life, when chat is great. 
ly dimfmſhedd by" expohtion to cold, it is not 
ſurpriſing” a lethargy fimikar to Selb Ges. 
If” this is the real and immediate cauſe of tor- 


in the animals I have named, T find no 


reaſofi d prevent its application to alf animals, 
that in the fame way become torpid. It is true, 
that it 8" impoffible to deprive” warth-blooded 
animals of what M. De Buffon imagines' the 
cauſe of their torpidity, becauſe nature does 
pot admit that they ſhall” live without blood; 

D 2 but 
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but it is always certain, that their muſcular fi- 
bre becomes rigid, and inſenſible to every, ſti- 
mulus, when in this lethargic ſlumber. This is 
what I have obſerved in bats, which I ſprinkled 
with ſalt, immerged in hot water, pricked with 
pointed - inſtruments, and divided the pectoral 


: muſcle with a knife. All theſe methods were. 


ineffectual to awaken the irritability. The. e- 
lectric ſhock was, equally fruitleſs. If cold ſuſ- 
pends the irritability of, warm as well as of cold 
blooded. animals, and if the ceſſation. of this, 
power is ſuch, as ſeems to me the only and im- 


mediate cauſe. of the.. lethargy of the latter, I 


do not ſee why i it _ not be the ſame mA the 
former. le . 

All animals that — torpid, Hh not ſo at 
the ſame degree of cold. That heat marked 


temperate upon the thermometer, ſo mild to 


4. 


mankind, makes dormice torpid. A degree of 


cold a little greater, affects bees, ſnakes, vipers, 
and ſome ſpecies of bats. That degree which 
affects toads, frogs, newts, &c. approaches 
freezing ; but this is ſo far from affecting mar- 
mots, that 119 under aero is required to make 


| them torpid. This variation can only ariſe 


from the different nature of the muſcular fi 
bres, which ſhould render certain animals more 


ſuſceptible of cold than others, by ſooner pro- 


ducing the rigidity of the muſcles. .. Jam well 
PRs that impediments tot the circulation, 
— 


99 
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may occaſion the death of many animals: but, 
whence comes it, that there is a great num. 
ber Which ceaſe not to live, although the cir- 
culation of the fluids is ſuſpended for a time; 
or even when abſolutely ſtopped? In another 
work, T have proved that ſeveral animals live 4 
long time after loſing all their blood; that 
they live wheti the circulation is ſuſpended, by 
tying up the trunk of the aorta.” 1 have re- 
marked, that reptiles are ſubject to the lame 
laws as vipers, ſnakes, cels, bet The death of 
animals killed by cold, muſt then eflſoe fron 
ſome other cauſe than from ſuſpenditiy the eit“ 
cut. N re NM menen die 
To diſcover the immediate cauſe of "the 
death of animals deſtroyed by cold, I made ob- 
ſervations upon fome rendered lethlargit by A 
degree of cold not intenſe. T he phænomena 
attendant upon death, are theſe. The muſcular 
rigidity encreaſes more and more, until the 
fleſh hardens and freezes. The freezing firſt 
appears at the extremities,” and gradually ex. 
tends, until it reaches the centre of the animal. 
If the animal is then removed into 4 warmer | 
atmoſphere, that the patts may relax, they 1 
reſume their priſtine flesibflity; but the ani 
will not revive. Its death e truly e conle- 
quence of having been frozen. But we canndt 
fay, that it happens from the fregzitig of the 


blood only: "firſt; from all the tea! hade 
; D 3 gi ven; 
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given; ſecondly; becauſe having expoſed, to the 
cold of freezing, animals entire and deprived 
of bloed, all died in the ſame time. Whence 
I conclude, that death is occaſioned by the 
freezing of the ſolids. The muſcles, at a cer - 
tain degree, become rigid; and, when frozen, 
ceaſe to be irritable; Such is the apparent 
cauſe of the death of animals expoſed to cold. 
Cold contracts the muſcular fibre, by harden- 
ing it, and conſolidating the lubricating fluid. 
Congelation further contributes to the deſtruc - 
tion of the fibres, by turning the liquid to a 
number of little icicles, which, with their 
points and edges, lacerate the fineſt and moſt: 
delicate parts. If the muſcular fleſh is then 
examined, it appears full of thoſe minute ici · 
cles; and when one attempts to twiſt or to 
bend it, it breaks like a friable ſubſtance. 1: 11 
Anion sdf SIGH DT DSATERSY G41 GH It; 
ain —— ů ů OG 1G O[LT Oh 
TU A IBHT. ieee SOUTH 28 ben 26 glu 
101711 2110 HAP VI. 1015142 to Hen 
ALS Sn Bete 220017 men nin 
Crx ram odours are to inſedts the moſt virũ- 
lent poiſon. Reaumur has tried upon them 
the effect of turpentine, and the ſmoke of to- 
bacco. The odour of camphire, according to 
Menghini, and its vapour, are ſtill more eſſica- 
cious when heated. 1 expoſed animalcula to 
the*odour of camphire; and the reſult was pre- 
| Ciſely 
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ciſely the ſame with what has been obſerved of 
inſects. The vapour oecaſioned inquietude and 
uneaſineſs, among the animalcula expoſed. 
They endeavoured to retreat from the malig- 
nant odour; by retiring deep in the infuſions. 
If the vapour was rare, they were much longer 
of dying than if it was denſe; The odour oi 
the oil of turpentine killed them; but the ef- 
fect was leſs ſudden than that of camphie. 
The ſmoke of tobacco became mortal in a few: 
hours: that of ſulphur killed them immediately. 
Oleaginous liquids were mortal to animal- 
cula. Corroſive and ſpirituous liquors, Killed 
them in a moment. Urine not only kills ani- 
malcula, but it has the property of reducing 
them to very ſmall / particles. As Hartſocker 
obſerves, we could not have believed that utine, 
left at reſt for ſome days, produces animalcula, 
if we had not remarked the ſame phænomenon 
in vinegar; although this liquid kills animal- 
cula as readily as urine, notwithſtanding that, it 
is full of microſcopic eels. The urine, after 
ſtanding ſome time, is covered with a pelhele, 
of an obſcure cinereous colour, in which the 
animaicula are found: they are of a roundiſh fi 
gure, in minuteneſs like animated points,. U- 
rine kept for ſome months, has always about 
he ſame number of animaleula, but there ne- 
ver appears any new ſpecies: and from the ef- 
3H 4H ot u 24 Mie n feck.. 
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ſpecies: muſt be of à nature eſſentially different. 
- We know, that the electric ſhock is fatal to 
many animals, and that it kills them the more 
eaſily as they are ſmaller. It requires a battery 
ten feet ſquare to kill a cat or a ſmall dog; a 
pigeon is killed by one only two or three feet 
ſquare; and a ſmaller apparatus a goldfinch or 

Amen Licmpoſad; animalculz- 10 abet dif- 
charge of Dr Bevis“ battery. Upon this bat. 
tery I put a ſmall ſpot of pitch, open in the 
eentre, and filled the hole with ſome drops of 
inſuſion: from this hole I drew the electric 
park. Although the infuſion was full of ani- 
malcula, not one ſurvived the fhock; I dimi- 
niſhed the ſhock, by giving the battery a ſmal- 
ler charge; but the eſſect upon the animalcula 
was preciſely as before. I augmented: the quan- 
tity of quid expoſed to the ſhock; by drawing 
upon the {pot a right line, proceeding from the 
central hole, two-thirds of an inch in length, 
and two lines in breadth; I then paſſed the 
ſpark. acroſs the whole fluid. This was a thun- 
derbolt to the animaleula: all periſhed at the 
ſame inſtant. I increaſed the breadth of the 
ne, without augmenting the length. So long 
as the breadth was only two lines, all the animal- 
eula periſhed ; when greater, the whole did not 
ſuffer, as they did not die till ſome time after. 
el in the _ between the two lines were 


ſtunned, 
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ſtunned, and revolved as if they had been car- 
ried round in a vortex : this revolution became 
gradually more faintʒ; and ima quarter of an 
hour they remained motionleſs. Thoſe more 
diſtant from the furmidable poſition, ſurvived 
longer: the moſt remote did not ꝑeriſh, and 
their vivacity and activity ſhewed they were not 
incommoded by the electric fluid. 
I made experiments by fimple ſpark drawn 
from a conductor. 1: aſeds therfhme ſpot of 
pitch, placing it up h,, tonduttor;;! and, 
drawing the ſpark - through»the! central hole, 
it ſeemed more ſonorous and brilliant. fill- 
ed with liquid, either the central hole, or the 
little channel formed upon the ſpot, and varied 
the length and breadth. All) the animaleula 
in the central hole periſhed ; thoſe in the chan- 
nel only after drawing two or three ſparks. I 
applied a drop of infuſion to à point upon the 
conductor: the animalcula died if the electric 
fluid paſſed through it for ſome time. In ſhort, 
I have obſerved, in many repeated experiments, 
that the weakeſt ſhock is always fatal to ani- 
malcula. Simple electricity, that is, operating 
filently, has no effect upon them. There is 
no kind of animalcula upon which I have not 
made experiments: but Em N 3 been a- 
like fatal to all. * Ag nt 
I filled ſeveral ſmall 1 with Aiden | 
infuſions. The tubes were cloſe at one end; and 
3; | open 
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open at the other. I put them under the re- 
/  <ceiver of an air- pump; at the ſame time keep- 
ing tubes in the open air filled with the fame 
infuſions. For fourteen days they were depriv- 
ed of air, without the animalcula ſuffering in- 
jury. Upon the twentieth they begun to die, 
and on the twenty. fourth all had periſſied. 
Thoſe in the open air were ſtill alive Lre⸗ 
peated the experiment, with other infuſions 
made of different ſeeds. The animalcula of 
ſome lived a month, and even five. and - thirty 
days: thoſe of others died in fourteen, eleven, 
and even in eight days: ſome animalcula lived 
only to as. din un i eng 
The nature of certain animals is truly won- 
derful: they can perform in vacuo all the ani- 
mal functions they exerciſe in open air. Vi- 
pers and ſnakes will creep, leeches ſwim; ſome 
inſects will feed, others actually copulate there. 
Such is alſo the nature of animalcula. They 
preſerve every motion; they even for ſome days 
propagate in vacuo.” After a longer or a ſnhort- 
er ſpace, according as the animalcula are more 
able to ſupport the vacuum, their motion re- 
laxes, and ends with the life of the animal. It 
\\ffomerimes,' but rarely, happens, that the ani- 
: malcula will recover life __ _ taken Grows! 
5 the receiver. r in of 
I never found any n in whatever 
animal or vegetable ſubſtance left to macerate 
„ Tm 
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in vacuo: the reverſe has uniformly happens 
ed, when there remained in the receiver a 
quantity of air ſufficjent to keep thirteen inches 
of mercury in equilibrio- I have obſerved the 
ſame phænomenon with reſpect to the eggs of 
inſects. IL have often put thoſe of terreſtrial 
and eee under the receiver of an air 
pump; but none ever hatched, although in e- 
very other reſpect in a condition o do ſo. The 
animal concentrated in the egg, enjoys the be- 
neficial influence of the ait, by means of a 
multitude of minute pores by which the egg 
is penetrated. Beſide a number of animals te- 
ſpiring by the mouth, many receive air by 
means of apertures in the ſides of the body, 
by the extremity of the abdomen, or by other 
parts. This is accompliſhed by many minute 
channels, with openings at the ſurface of the 
body, which, by ramifications, reach the molt. 
internal parts. Our animalcula, notwithſtand- 
ing their apparent ſimplicity, diſplay an organ, 
which we muſt imagine to be that of reſpira - 
tion. There are animalcula, that periſh the mo- 
ment they are deprived of air; and there are 
others, whoſe nature and ſtate is ſuch, that 
they ſupport this privation for a longer or 2 
ſhorter time. A ſparrow, a nightingale, a 
chaffinch, and, in general, other birds, periſh 
very ſoon in vacuo: a lizard, a frog, reptiles 
and inſeQs, ſtill longer. All the different ſpe- 
cies 


14 
cies of animalcula do not ſupport it equally 
well. But the loweſt rank of animalcula ſeems 
to be that, of all other animals upon which 
experiment has been made, which can live 
longeſt without air. None can ſupport it be- 
yond a month; and; although they ſupport 
privation of air a long time, they yield under 
it at laſt, I well know there are inſtances eit- 
ed, of different animals ſaid to have exiſted 
without enjoying the benefit of this element; 
ſuch as, the accounts of frogs found alive in 
the middle of the hardeſt ſubſtances; of living 
toads diſcovered in the centre of ge ſtones, 
or of entire trees, where the ſmalleſt particle 
of air could not inſinuate itſelf into their re- 
_ treats. But, thoſe hiſtories are more the ob- 
ject of the admiration; than the belief, of per- 
ſons who have made any progreſs in Experi- 
mental Philoſophy:' It is requiſite they ſhould 
be ſupported by authority; which! is moſt eſ- 
ſential, in a caſe ſo ſtrange and paradoxical. 
Until we obtain facts better aſcertained, we 
think ourſelves entitled to aſſert, that there is 
in nature no known animated being, which 
can exiſt without enjoying the advantages pre- 
ſented by air. FF 
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Nene 
. een n of ſome ſpe- 
cies, if we ſee two united together, we- imme - 
diately ſuſpect they are occupied in reprodue- 
ing themſelves. We have this opinion, al- 
though the animals which excite it are infi- 
nitely ſmall ; becauſe many caſes ſhew, that ani- 
mals in this ſituation labour abſolutely, and 
the moſt frequently, to propagate their ſpecies: 
Thus it has been thought, that animalrula co-- 
pulated, becauſe they have been ſeen united in 
pairs. Such is the opinion of Mr Ellis, and of 
Father Beccaria. otro le oa neee 
—— qqq 
only exiſts in dhe ſpherical, and elliptical- but 
alſo in others with pointed extremities, though 
they have neither beak nor hook. The better 
to obſerve what happened, I iſolated the ani - 
mal in a glaſs of liquid. If the weatlier' ig 
warm, the traces of a contraction are very ſoon 
perceived about the middle of each ſide; che 
contraction encreaſes, and the animalcule ſome: 
what reſembles an oblong blown bladder, tied 
tight acroſs the middle. The contraction gra 
dually becomes deeper, and the animal is at 
length changed into two minute equal ſpheres 
in contact in one point. Plate 1. fig, 1. AB C. 
The connected ſpherules continue to move as 


before 
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before the diviſion, with this difference, that 
they frequently ſtop, but for a very ſhort time. 
The anterior ſpherule ſeems heavier than the poſ- 

terior, which it drags along, the latter having no 
ſpontaneous motions, excepting thoſe neceſſary 

x to ſeparate it from its companion, The diviſion 
is at laſt completed, and from a ſingle animal - 

cule there ariſe two. At firſt they ſeem motion- 

leſs; but their reſt or indolence is ſoon diſſipat- 

e and the two portions reſume the agility of 

their parent whole. The ſize of the complete 

animal is ſoo acquired. The parts, when very 

near ſeparation, are not conſtantly ſpherical; but 

2 more or leſs elliptic.” They are not always in- 
3 active at the moment of ſeparation, but often 
retain the vivacity of the whole from which 

they originate. What ſpecially merits obſerva- 

tion, is, that in ſome ani malcula, when the por- 

tions are juſt about to feparate, each is almoſt 

equal in ſize tö the whole from which they ori- 
#inate Of the animalcula multiplying in this 

way, I have counted fourteen ſpecies; but there 

are only two that merit deſcription. We ſee, 

in infoſions of red and bearded wheat, a circu- 

lar animaleule above the mean ſize. Around 

the cireumference of the body is a circle of 

minute protracted points, reſembling very fine 

cones; and moving with great quickneſs. Theſe 

points ſerve the animaleule to fwim; the fame as 

the” * of ſo many aquatic animals. The a- 
nimalcula 
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nimalcula multiply by a. tranſverſe” diviſion in 
two. The diviſion operates flowly ; and one 
ſingularity is, that it is not completed till each 
equals the ſize of the whole, and each has du- 
ring that time acquired minute points like thoſe 
of the old animalcule, ere that 4 are 
ſhorte. *#}- 
The other Std e in infafions 'of , 
the marſh lentil. The animalcula are ſo large, 
as to be viſible to the naked eye, hy illumin- 
ating with the rays of the ſun a-very-thin-fided 
glaſs tube full of the liquid. The obſerver may 
eaſily ſee the ſucceſſive diviſions. - Other, ellipe 
tic animalcula of this kind ſwim when the di- 
viſion is ſcarcely begun, ſome when it is con- 
ſiderably advanced, and others when it is al- 
molt completed. In a ſhort time, a ſingle ani- 
malcule will people 2 whole infuſion; © || 
There are likewiſe animalcula which multiply 
by a longitudinal diviſion. If a drop of infuſion 
is preſented to the microſcope, animalcula are 
ſeen among the partieles; ſome axe fixed to 
theſe. by the, filaments, and ſome wander at 
large in the drop. This filament proceeds from 
the poſterior part of the animal; and although 
its natural poſition is a ſtraight line, it often 
contracts and forms a ſpiral. Then the: filament 
reſumes its original poſition, If the filament is 
free, it encompaſſes the animalcule. This it 
eme does, almoſt periodically. It is of a 


pearl 
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pearl colour; and its flenderneſs extreme, at 
—  — — 
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fibrilli,. by their conſtant vibration, occaſion a 

vortex in the fluid, which draws in the ſmalleſt 

ſurrounding bodies, and even the moſt minute 

- . animalcula, When the:larger ſuhſtances enter 

the hole af the animalcule, they are rejetted, 

but the ſmaller remain; we have therefore rea- 

{ow to: believe, that they penetrate the body of 

the animalcule by ſome inviſible channel, for 

the purpoſe of nutriment and preſer vation 

have ſaid, the filament has certain periodis:\ 

cal motions ; I mayradd, that the) atümalcule 
bakathitgnebedicalionnitndsritpediatebyiſiic. 

ceeding thoſe of the filament. Always, when 

this contracts, the animalcule likewiſe con- 

tracts, and inſtantly draws the {fibres and the 

hole within its body. Then it aſſumes the tigure! 

of;;a ſpherule, D; FI 1. fig. 2. It aſterwands 


extends the filament, and becomes like a pear 
E; and then aſſumes its ordinary figure, FG. 
The: fibres; and the hole re- appear: their mo- 

nee nens milhü tha wotticeg 3:16 nu 
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number red wyſche Slade en wilt be propor- 


tional to the number of diviſions about to take 
place. OY WO e er en eee 
Another ſpecies of animalcule, which alſo 
multiplies by a longitudinal diviſion, is produ- 
ged by xhe macerated ſeeds. The fibrilli are not 


ſſituated under the hole, but upon the lips. 


The figure 10 APE» mo- 


0 nopetalous flower. "pu yen 44 ß A Lell ng i 
ln a lar ger ſpecies of animalcul e, 0 idee 


fund in an infuſion of beets, the multiplica - 
tion is effected by means of a little fragment 
detaching itſelf from the :reſt of the body. The 
figure of the body does not change like that of 
the teſt: a ſmall portion of the body detaches 
itſelf commonly near the part where the fila - 


ment originates 3 Pl. 1. fig! . H. This frag- 
| ment is in continual motion: when | detached} 


it ſwims with agility in the infuſion; and, al- 
though not a twelfth part of the whole; equals 

it in ſize during the day. Then it begins to 
multiply by the ſame diviſ ions 
The reader will doubtleſs be curious to 


know, how I could ifolate the auimaleula. 


With the point of a writing pen; I. tranſport 
a mall drop of the infuſion into a watch-glaſs. 


put a little drop of water two or thtee lines 


GiBant from the firſt. 1 then make the two 


drops communicate by a fort of common chan- 


mY 0 is a nenn one drop with 
Alt l the 


— ce 
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the pen. The attimals*travevſe (he Uni And 
arrive one after anotller in the drop! As n 
as I perceive one enter, I cut off the commit. 
cation. mls cet rafiond 
Ide volvox; like moſt /animaledlay'is "very 


tranſparent, and the internal ſtructure is Jeet 
rately ſeen. Some dbſervers have already dit. 
5 covered young in the womb" of the mother, 


extending to the fifth generatlo .I dy dg | 


| obſervations upon infufions;' a, u, . 


abounding with the volvox j thoſe of et! 
feed, and the tremefla . They Are aſo fbundd in 


the putrid water of dunghillse Thoſe atiimigh = 


eula are at firſt very ſmall but grow 165) large; 
as to be diſtinguiſhed by the naked eye. They 
are of à greeniſh" yellow cꝓνοỹ,⅜‘ ef a glohuUlar 


| figure, and of à tranſparent ſtiembramaenous ſubæ 
ſtance In the middle; are included fe 


very minute globes; FEigi ig pl. 1. Pheſe - 
nute globes, when examined with the moſt 


powerful magniflers, appear ſo mary ſmaller 


volvoces, which have each their diaphanous 
membrane, inclofing others ſtill les. have 
diſtinguiſhed the third generation,” but never 
the two othets. It ig poſſible they were net 
viſible in thoſe examined from theit not be. 
ing of the ſize or ſpecies examined by Other 
naturaliſts. When all had quite the mother, 


the common membrane burſt, and begun t 


* Meanuchite, | the onew wolvecesr con- 
c E 2 ; tained 
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ned gihers; r e then diſſolved. By 
hin them, I ſaw the thirteenth genera- . 54 
58 44907 Hi 14 5 : 
One iN the ſtrongeſt objeftions. Wb to * 
em of Serms, ariſes from the great difficul- 
55 in congeiying the ſucceſſive enyelopement of 
animals in animals, and plants in plants. Of- 
er than once, we have found one egg with- 
in —— hy ſome offeous part of one fe- 
#8; has þeen found within, another foetus, 
1 he, butterfly is included. in the ſhell, of the 
ryſalis ; and the chrylalis in the kin of the 
erpil zr. In, the ſeeds of vegetables, are 
Hens rudiments of plants; and in the, root | 
"ohi;abe, hyaginth, the faurth generation, has 
FA. n The volvox allords a DEW ar- 4 | 
155 inclufon, There, we ſee it tothe | 
teen 2 gengratſen 5,1 10 probably that. js 
U J A696 5311 ig Iiir aer 
40g 8 29 03 i 55190 Mb Err nr 
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| K BAKER, in; his. eee ili The 

* ae made eaſy, ſpeaks. of innumerable 
- ayimaleyla inhabiting water. He mentions a | 
ſpecies diſcovered by Lewenhoek i in the marſh 4 
tent, remarkable tor a long tail, which ſerves | 


* 


49 Mae u the won of this plant z likewiſe 
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| middle. 


| And ; it immeckately Atfappe 
very ſhort time appeared again. 1 iba it 
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fora 1 Tk 4 pelt in me fhtertot Pakt ot ine 


an interna mödbn, Wflfeh 3 


and cull 6h the amimalcula and their ___ 


pleaſure.” 'Thefe peculiarities are To Anal 


to thôfe of my bult aninalena;” 4 Ag 


mined to ſearch for the ſpecies, 7 ith" aer 
da ond dafired.” 155 fehr Hi elsmias 
in Was öbfer bin ng the mötions We td. 
poles" about the "roots of marſh fenflfs 1 
ad” put ir 4 peg of Water to OA, 
The *Y rays "fat dreck Upon 3 
the Catef, ſhewing LW, 7 A. Ohne 
Was aiſting aimed from the f E ak 0 
of.” Mifnin a loyr "futrotndiy LS: : 

1 was fur) rprired to fee 1 
ar, "and then ap wing % ich feed — - 
cal. * 1 cut ay PR oc Wille the d E was 
red, 4d IH 3 


more narrowly,” and diſcovered it to be a group 
of the tails of the animalculs T Have mention- 
ed. There were more than fifty, each faſten- 
ed by the tail to a lentil roof. They reſembled 


the bulb animalcule in the faculty of ext 


ing and cöntracking the bod ant tal, in 


ing 4 Vöfter in 5 whiter) duc UN 155 
ſwimttilng corpufcula to the Hole br bell. "the 


vörtex is formed by fibres or faltulte be] 
procetditig from the Fr ge bf the Bait; By: 
br. r. But us this my larger, 98050 fa 


1b. points 
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points and the vortex alſo proportionally larger. 
When the bell was well opened, and the ani- 
| mal extended, the funnel appeared to terminate 
in the body by a little central hole, I. They 
all died i in a LIES dayts. wine von wo mal- 
up. ? 1 
Six 85 5 alas ſ FO a new FCA benz. 
ed upon the roots: I 'fay formed, for it cer - 
tainly was not there before. This afforded 
new pecultarities, One portion repreſented a 
tree in miniature. From the trunk proceeded 
ſeveral branches, which divided into ſmaller 
branches, and theſe into others, the ſize al- 
ways diminiſhing.” Each of theſe laſt, at the 
| top, bore a bell animalcule. No object could 
| be more ſingular or more agreeable. Every 
three or four ſeconds, the trunk contracted 
towards the root of the marſh lentil where 
it Was attached; ; and it the twinkling of an 
eye, drew in al the branches, all the twigs, 
And all the animalcules: - but an inſtant after, 
the tree re. appeared in its her e et its 
branches and its animals. 
I T'getached the ſhrub' Form the a lentil 
tout, by cutting the trunk. The animals, the 
branches, the twigs, no longer approached 
the ſtem; but the ſtem, the twigs, and the 
branches, ſuddenly ſurrounded the animals; 
and, at this moment, the vortices diſappear- 
ed. Amidſt theſe alternatives, the animals, de- 


. tached 
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tached from their trunk, ſwam flowly through 
the water, e along the plant and, its 
branches. * 5 nnd enen Jai 185 
1 viſited the 3 the following day. In; 
ſtead of ſeeing a ſingle animalcule come From 
the end of the branch, I ſaw two ſmaller ; Fig. 7s 
Pl. 1. K; and theſe, as yet alone,, were Jon- 
gitudinally marked with a very. fine furrow, 
IL. Upon examination, 1 found this to be hs 
indication of a begun diviſion. They hegun 
to divide into two animalcula; ſo that each FR 
: was double, In half a, day, they were epa 
WM rated, and of their full ſize. The, multiplicas 1 5 
tion was very great. Two new. branches were 
perceived to proceed, fram., each- old branch, 
and the reproduced. animals fixed, upon their 
ſummits. Theſe, When full grown, divided 
like their parents, and remained implanted up- 
on new. ſtems; ſo that the multiplication. of * 
branches was proportioned, to that of, animal- 
cula,; and this double mu luplication „in 
the. ſame. manner, continued for ſeveral . 2 
During this, the ſhrub, had extended its | 
branches in ſuch à manner, that its circumfer- 
ence became triple. The ſtalk and the branches 
encreaſed in the ſame proportion: but the 
death of the. animalcula occaſioned t that of the 2 
bau „They begun, fe ſeparate from, ie 
ranches, as, fruit ſeparates. from the tree; 
and, as they ſeparated, the motive faculty was 
8 E 4 loſt. 


* 
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lost. mene contraction or extenſion wrere 
en ; the vibration of the fibres, nor the con- 
fequent vortex! all ſemblance of animation 
was gone. Soon aſter, the ſigure of each ani- 
malcule was deſtroyed. The tree lived until 
it had loſt all its animalcules- We may ſay, 
_ that it then neither lived nee 
een, eo = ot ad ton eil var 
-: Although the animalcula in general died 
where they were produced, that is, at the ex- 
tremities of their branches, or, at leaſt, till 
the moment they are thence detached it is 
not uncommon to perceĩve ſome ſwimming in 

the water, but always adhering to their ſtem, 
fince we ſo term it. If, by: chance; they touch 
a lentil root wich this ſtem, they fix there, and 
give exiſtence to a tree, bearing as many bell 
animalcula as branches. The animal upon the 
Foot ſoon divides in two then in fur, in eight, 
fixteen, thirty - two parts, & c. While thoſe di- 
Vviſions take place, or the animals multiply, the 
Parts of, the tres multiply along with them. 
The number of twigs and branches ſupporting 


animalcula at the extremities, encreaſes. They 


all proceed immediately or mediately from the 
Rem attached to the lentil root. This original 
em hag already enereaſed in length and thick - 
nels, and is truly the trunk of the microſcopic 
ee. At mon neee un attneniflib WW 


4 : IS. . [ 


2 4 * 


Thie ſpecies of animalcule, whoſe mode of 
| La could never divines, 

and which was unknowm to Baker;ois 2 po 
pus, very analogout to thoſe called hy N. 
Trembley, pohyper mag. Bonnet eallß them 
polypes:@ pomnac hei. But theſe atlimilldula UE 
fer from thoſe of M. Trembley j for thellaſt pu. 
duce the vortex, not hy means of poirits):which - 
they have not, but by the motion of the auges of 
the bell. Before the dixiſion, they loſ th figure 
of a bell, and aſſume that of fa round corpuſeu- 
lam: they are different betauſe they are not en. 
dowed with this altertate vontractiem and exten 


vortex is ſuſpended; and becaufe the extenſion 
and contraction ix not natural ard periodicar as 
in our animalcula, but occaſioned bygctidiental 
influence, and is formed by the>agitation” af 
the Waere mas 3 estas id as aligns 
The longitudinal diviſions, uf He I have 

treated in th chapter andꝭ in che preveding;"all 
begun at the anterior part of t üntmälcute, 
hat is, the parti which iv befbre) witen\the Af. 
malcule advahersz and Where, im Huy, the 
mouth · is obſerved. But; in other ahimaleula, 
the diviſion begins in the oppotirs part: Ole 
ſpecies reſembles à ſea Hedgehog in mimia- 
ture; the figure is ſpherital, tts fur fare of the 
Body ſpinous; !wittsllong and pointed priekl&s. 
We diſtinguiſh the anterior rom the 


L part 


fon, divide unequally im two, ar the dioiſtorthe 


—— 
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bert of che body; for it proceeds before, and 


forms the vortex, by darting out the ſpines, while 
the other is behind: the reſt of the points are in 


- conſtant agitation, at leaſt while the animal ad- 


vances, or while it pleaſes. Another ſpecies xe: 


ſembles the ſegment of a ſphere, or rather an 
c hemiſphere, entirely covered with points, Thoſe 


in the concave part ſerve for fins; others form 
a_ vortex; theſe proceed from the ſection or 


| plane of the hemiſphere, which is always the 


anterior part of the animalcule, Thus, both 

are ſeparate, and their ſeparation ſeems to 
ſmooth the body of the animalcule, which can 
remove the points at pleaſure: it even appears 
chat its agility or ſlomneſs, and the magnitude of 
the vortex, is regulated by the number of points 
in motion. Theſe two ſpecies inhabit the tre- 


mella, and are of a coloſſal ſize, compared with 


other animalcula; divide longitudinally, but 
the diviſion begins at the poſterior part. As 
uſual, a faint cleft was firſt perceived, which 
extended as the body of the animal encreaſed, 


until it ſeparated i into two equal. parts, which, 


before the diviſion was finiſhed, were two com- 


plete. animalcula, equalling in ſize the, Whole 
from which they came. During the diviſion 


the vortex continues, and the points proceed 
from the cleft, ſoon appearing ſimilar to the 


old. The completion of this diviſion requires 


a conſiderable time. | 
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In an infuſion of tremella we often ſee two 
minute balls, attached by ſeveral continued 
points; ſwim rapidly through the infuſions in 
irregula rdirections. Fig. 8. pl. 1. M. Theſe 
balls are two anĩmalcula upon the point of di- 
viſion. In a moment the one ball will ſeparate 
from the other, notwithſtanding the apparent 


ſtrong adheſion. When it is of the proper 
ſize, there is a faint conſtriction, and each 


gives birth to two-minute: "A han in their 
turn divide a Hi) WOE IN 

I have ſeen owe of different round cor 
oaſcill in vegetable infuſions. The group is 
ſometimes formed of four animalcula, ſome- 
times of five or more. The corpuſcula com- 
monly differ in ſize, according to the diverſity 
of the groups. Fig. 8. pl. 1. They ſeparate 
one after another from the cluſter, and then 
divide into as many n as _ were cor- 
8 OE 

1 Wlatedk ene of thoſe cer 3 3 
1 confined it in a glaſs the moment it ſeparated 
from the group. The ſolitary corpuſcules ra- 


pidly encreaſed, and, when of the ſize of the 
group from which they were taken, there were 
ſeen ſeveral furrows in the body, which gra- 


dually changed to 4 new group ſimilar to the 


old. This new group decompoled into other 


corpuſeules or n which ſoon e 
99 18 1. ed i 


et ie "niiefolcope.” They 7 10 te 
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ed in Eee and number che old clu uſtet decem. 


poſed. t 10/039 int N 0 2% > 
But the mot ſorprifig and the moſt era 
3 ordinary multi plication 1 have ſeen, is that 'of 


| e Ae globes, 12 ok 25 pellets tr 
the infuſtots of water lentil, and” are vitthle 


covered with tumours, Bed of lerer a 
malcula, fituated upon each other, 180 afterh 
ing to eſcape; Fig. 8. Pl. 1. N. Vig ure Der 


almoſt ſpherical, formed' of Lone fe ftrat: 
| ith of which is an agereghrt or aniindle,” The 


mimalcula compofing the exteriot o Für tt. 


tum, ſeparate from this fort of” roy 1 15 
the ſecond ſtratum laid opel, which is Compo. 
ſed of animalcula, ald, b 55 feparati! b, Ales 
vers the tfird. hete are even t ene 
is thar gie hole obe is decampoled, fre l 
the cittiniference” (o the” centre.” Pte gl 050 
has no other than à folling motion; Kt 
epo anmalcuta nate 25 g eaten 

ty. Each globe proffices © ore than 18 "a 


dred. 3110 Si i bsyorfsb 3d bas Intense 


wy White the ftrata' of © the globes A decegsted, 


I ſelzed ſome animalcula, 85 TRE Mein, 


Ar firſt, each did not aber one nönd ede f art 
of the globe in fize;- but inn thfee'or r four mh 
every one was 48 fark e as the whol, . "They 
motion decame 100 in proportion a as they it in- 
| creaſed. When full grown or complete, they 


rolled 


aus tg ASS >, 1; - 
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rolled with only the preceſſion. common to 
thoſe globes. The ſurface of the ſtratum was 
at fixſt ſmooth; it became unequal, and loaded 
wich tumours. , Theſe tumours were ſo many - 
diſtin animalcula, which, after the ſeparation, 
ſwam in the fluid. The animalcula af the fe- 
cond ſtratum did the ſame, likewiſe thoſe of the 
ſucceſſive Gets, until che pit was r 
decompoſed. | 178 
Such are the. modes, o produdtion. AS 4 05 
ee propagating by diviſion. They are 
in reality ſo many polypi, which I ſhall term 
the Polypi of Infuſions, or rather Microſcopic 
Polypi. Their kingdom is not hounded by the 
limited confines of infuſions, I have at vari. 
ous times examined the water of ditches, dung. 
hills, marſhes, pools, ponds, fountains, melted 
ſnow, rain, bath and medicinal water, both of 
mountains and of plains, and [ can affirm, that 
J have found them all full, more or leſs, and 
infinitely - varied with minute polypi- The 
| different claſſes have their appointed tiwes o 
originate and be deſtroyed; When one ſpecies 
of animalcula becomes very numerous, the 
greater part of its individuals periſh, either by 
diſeaſe or by a violent death. An infuſion 
ſwarming with animalcula to-day, will, in a few 
days, have almoſt none. Signor Corti has ob- 
ſerved, that ſome maintain a fierce war, We 
* the 4 bam hn method practiſed by that 
3 retaceouy, 
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| an fil, called by the ORE nations, 


the Great whale. Having cloſed up a multi- 


_ "tude of herrings in a proper ſituation, it gives 
the water a blow with its tail, ſo as to occaſion 
- a vortex of wide extent, and great rapidity : 
The monſter preſents its vaſt mouth and deep 
throat, which are ſoon filled with the herrings, 
drawn in by the vertiginous current. The car- 


nivorous animalcula alſo form a vortex in the 
fluid, by means of the vibrating fibres. When 
o full as to ſeem more corpulent, they become 
indolent; but if they are kept faſting in diſ- 


tilled water, they become active, and employ 


themſelves only in devouring the ſmall animal. 
cula which are preſented. The tranſparency. 
of their bodies permits us to ſee the devour- 
ed animalcula ſtill continue to move. 
All the kinds of diviſion I have deſcribed; 
may be ſeen at all ſeaſons, even the moſt cold 


and ſtormy. We cannot deny, that heat pro- 
motes the multiplication of animalcula, and 


that cold retards it; ſo that we may ſay, the 
time neceſſary for diviſion is nearly proportion- 
al to the heat of the atmoſphere. During the 
rigour of winter, ſeveral hours are requiſite; 
in ſpring and in autumn, it is ſooner perform- 
ed; and in the heat of ſuminer, a quarter of 


an hour is ſometimes enough for entire com- 
| 6 i Nag 5 account, the ſummer in 
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fuſions are much more populous than the win- 


tore t ANG ee e OV ee 
| 9% #05 531 Aer ati "(5377 28 Wart 11h & 9 
OHIO — 
* iht 18. 1. "HAY Nee AER. 
fab be t, 1 rags + HAR D396 Nui 
nit | 510 r ene ee 
Sevrx Al kinds of animalcula are viviparous 
and oviparous. One of the oviparous kinds is 
found in rice infuſions. The ſize is of the 
largeſt among animalcula. The ſigure reſem- 
bles a kidney bean, except that one extremity 
is curved like a pointed hook or beak; Pl 1. 
fig. 9. O. I iſolated one of thoſe animaleula 
in a watch-glaſs, along with a ſmall portion of 
infuſion, which, for ſecurity, had been boiled 
A long time. In ſeven hours, the animalcule 
had a companion, fo like itſelf, that it was 
impoſſible to diſtinguiſi them. I had no rea- 
ſon to believe it came from without, or was 
produced by the.infuſion. Half an hour after, 
bviſited' the glaſs; and diſcovered ſamething 
new; that is, two minute ſpheres at the bot - 
tom of tlie glaſs, one of which was oblong; 
Pl. 1. fig. g. P. It moved itſelf ſeveral times, 
and changed its place. The alternate motion 


and reſt continued an hour and a third; then 


became quicker, and entirely local. The 
ſphere begun to ſwim ſlowly in the. ſluid; and, 
in a ſhort time, the W of the ſraalleſt 

4 ee 
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equalled. that of the , other. two animalculas 
de other ſphexe, Q. included a ſpherule ſo 
a ſmall, as to be with, difficulty perceived, .and- + 
we Would not have been noticed, but for a flight = 
1 155 revolving mption upon itſelf, while the includ- 


EIT IT EE We "I 
Lv 2 
e 2 N 
We: 5 * a 5 : 


it ing ſphere was tranquil, In ſeveral days, the 
mntegument burſt, and the conſined ſpherule 
= elcaped, expanded, and became lender at one 
extremity, to form the curyated besk. Theſe 
animalcula, therefore, ſeem. to originate from ; 
an egg, repreſented, by this integument. The 
fgllowing day, there were more than forty-five 
animalcula in the glaſs, ſimilar to the firſt 
that Was iſolated. ;. There. were alſo, at the 
bottom, , ſeveral, minute balls, partly. rounds, 
partly, elliptic. ;. the, former leſs, the latter lang- 
er. Of, the round, one after another burſt, 
and 3s many inadiye ill-ſhaped animalcula 
came out, which ſoon acquired figure and mo- 
tion. To leave no doubt, I confined; ſome a- 
nimalcula in a ET mall portion of water, 
In ſcarcely a, quarter of an hour, one was, in 
my view, delivered of a. round corpuſcule. I, 
ſaw more eggs laid in this manner. I counted  * 
eleven, proceeding from, the. poſterior part of 
da iialated animalcula. Theſe gave hirtb 10 
+ an equal pamber of animalcula,, (den 8. wt 
Iwo ſpecies of  viviparous animalcula ate 
r They ſwallow. their prey by 


; Ns AL cis ns F eh ER 222 


en nen the 
mouth. 
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mouth. We ſee them diſtinctiy paſs .dowtrithe 
eſophagus, and enter little bag in their way 
to one larger, which apparently is deſigned for a 
Romach. © Lach ünitbaleule has u long tall, 
ibe ertremity of which is divided in-two, and 
ſeres to fix it to the ſurrounding bodies. 
Upon the ſides of the tail, ate ſeen two oval ub. 
ſtances; above theſeare two ſmaller; reſembling 
two little narrow leaves; PL 1. fig. 10, R. 
The parts reſembling leaves, are parts Gf the 
animal; the two other, are” real animalcula- 
f kept in view with à mtagnißer, we fee them 
expand, quit te mother, and ſwim- The o. 
Pacity of-this kind of atimalcule prevetited my 
ſeeinz the ferrys before excluſion; but, When 
it eumè to maturity, two Imall ones were ob- 


ſeryed, here: the tail originates from the ab- 
domen / Fhave never diſcovered more than two 
in each animaleule, although I have examined 
many. I have indeed ſeen three attached in 
the ſame manner; to other animalcula; but 
theſe R judged to be of a different ſpecies, 8. 
Theſe co ſpecies generally inhabjr ie tremel · 
la elles. 14366 ads , kae a gt 
Having taken an egg laid by un animaloule 
I put it alone im a wateb glaſs: afterwards; there 
were as many animialeuls ſeen, as eggs laid by 
the animaleule excluded from this egg + | 
_ (1 iſolated viviparous animaleula, taking them 
before" tliey' were completely developed, 12 
Ihe F 5 ES 
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in Sherftg to the body of the mother. After 
he riecetary trie, boy! iſolated animaleule of 
inte one Pectes becathie parent to other two, 
1110 theſe or che other ſpecies to three, © 


Tuiefe two genera bf Gwparous and Vivipa- 


Tos Shin atetits,” Are, tHe ' hermiaphrodites" in 
all AAS, 1 6nd Eolichide, that herma- 
phrodiſm, Which at firſt Teeitis confined! to a 
l „in extend far in the ubiſtnated 
V. ef ene "$5 5; 

We muſt fay, thar the _ Mbabitants 
of infüflons olga from ſoine gert, or Mi- 
word egg, Which Paſſes flöm the air into the 
Infuſion,” and becomes the Ptinciple or ſource 


br this tininietbus eolbny; Tus is confiritied 
dy fact. I tobk the Hqduid from a number of 


eggs, 'fo' as to Mare men perfettly dry; and 
cus the) Tettalted for ten days. 1 then put 
them iti "their native q uld, "where they wg 
Wen ne W 44 NS Wölfe 
Frery Maud dber hot etalty frveut 
| Een) of the eggs of atitnialcula : pure | 
ter, for example;' is moſt uatit for it. 

o more 'a myſtery. '' We conſtantly « 


that uo fiitinalcile #hhoſt ever appears in pure, 
r; for the greater reaſon, in diſtilled water; but 


IT hate found no 'flvid more favorable to the 
production bf AHmalcula, than water with feeds 
fuſed, eck en the Let * to . 
ny Wt; 5 
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In my-obſervations,; I. bare particularly in- 
quired, | whether . apimalcula ſpecrfically. varied 


as che infufions of vegetable ſeeds were differ 


ent, ſo that each might have pgculiady ite 
own; but I haue found nathing conſtant; It 
is; true, 1 have. often. found certain dpecies.of 
animals only, in ar kinds af vegetables, 


but 1;;bhave. frequemly ſeen the xeverſe- 2 Tha 
animalcpla of the ſame infuſion were different; 


at different times and different places 3 and.at 


even is hot uncammon to ſce ulis variety in 


two. infuſions made af the ſeed of the: ſame 


plant. All this Mall agrees wich the vaſt va | 


riety of animalcular eggs, ſcattered in the nir, 
and falling every Whete, without ang law. 


Daubileſ), che exionaloopic (pany! alſo progeed _ 


from a-pre-organiſed.prin, is that an 
eggy a germ, or aher fimilar corpuſeulu 5. If 
facts are. required to ſalve this quęſtiqu, I in- 
genuoufly acknowledge, we haveing certainty. 
The polypi die when the, fluid is taken away, 
nor do they revive when it is reſtored. lt anay 
happen, that. the: germs, or pre · organiſed prin- 
ciple, ata tog tranſparent, or too minute, to 


fall under che fenſes.,, The idea, that animal. 


cula come from the air, appears to me to be 
confirmed: by undoubted facts. I, took\fixteen 


-metically ; four were ſtopped with a wooden 
1 8 well fitted 5 four n, the 
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ſes of vaſes, were hempfeed, rice, lentils, and 
peaſe. The infuſions were boiled a full hour, 


malcula, large a 


ben af animalcula. rn wot dun, $9 
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four laſt Tleft open. In each of the four claſ- 


before being put into the vaſes. I begun the 
experiments Ir. May, and viſited the vaſes 5. 
June. In each there were two kinds of ani- 


ones, they were ſo numerous and confuſed, 
that tlie infuſions; if I may uſe the expreſſion, 
rather ſeemed to tee with life. In thoſe ſtop- 
ped with cotton, they were about a third more 
rare; ſtill fewer in thoſe with wooden ſtop- 
pers; and . more Aar Sen 
—. or. mt: 2505 

A 8 he ſeeds) taking e 


regard to the eſſence of the experiment. 


Ihen ſubſtituted, for ſtoppers, nut 3 0 


hve dil, with which I filled the tops of the veſ- 
ſels. This new obſtacle diminiſhed the num 


211. 


Ihe number of animalcula developed, is pro- 
portioned to the communication with the ex- 


_ «ternal air. The air either conveys the germs 
to the infuſions; or afliſts the wee of 
thoſe already there. * Ly 


* Although the. or 


Gs "ample; «that they appear but as granula inveſt- 
ed by an integument, yet we diſcover many diſ- 
„5 V, ſuch as the * for the vortex, 
"ps . and 


mall; but in the four open 


and barley; but the ſucceſs n 
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and the points for ſwimming. We ſee ben 


an œſophagus, and a ſtomach, where there is 


obſerved a periſtaltie motiòn, which puts the 


included aliments in motion. I ſhould men- 


tion another organ which I have diſcovered in 
this new courſe of obſervations ; and which I 
ſuſpect to be: deſtined for reſpiration · It con- 


ſiſts of two ſtars, with a very minute globe in 
the centre. They are ſituated as the fbci of 


elliptic animalcula above the mean ſiae; PI A. 
fig. 11. T. The ſtars are always in motion, whes 
ther the animalcula move or are at reſt; but 
the motion is alternate and regular. Every 
three or four ſeconds they ſwell like a bladder, 
becoming three or four times larger; then they 
fall, and the inflation and eflation is perſormed 
very ſlowly. The ſame is ſeen in the, rays, 
with this difference; when the globes are full, 
the rays are empty, or when the rays ſwell, the 
globes fall. During this, there is ſeen in the 
largeſt animalcula a very long narrow ellipſe; 
U, ſituated on the ſide between the two ſtars, 
ende is in continual motion 
en AD? #3 nee t 416 s 11s: 166738 
: at&G 5 $1 231385H | 
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Tus fibject'1 um uboot to treaty ſhould form 
i chapter of the preceding ieatife upon uni- 
maleula, "Hot their andlogy with' ſpermstic 
vermicult; bur" the! fees rpm of M. 
Bonnet"! 16 cha geteririfnation.” 1 
dent ktm e ny experiments upon 
Aim ralculs, Spe Aatic V W pr er Mord. 
He honoured them with! "bis . A a 


PLL «> 


each in 15 beparate artlertation. 10 155 


he thought they would more readily oh na | 


have fo und bis atyicey alitary, and have Nos. 
ited by them; ge have enabled me to Ex- 
tend the fabje&, 75 enlarge my reſearches 

ppon Spermatic Vermituli. 
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The reality of the exiſtence of thoſe ani- 
malcula, as well as the knowledge ef their pe- 
culiar nature, is a fubjeQ as fit to engage the 
inquiries of a philoſopher, as they ſeem to re- 
treat from his penetrating examination. , I may 
ſay, that, like the Froteus of fables, their fi- 
gure and appearance change. with the natura- 
liſts who attempt to ſtudy them. The ſeminal 
fluid of man, and of ſome animals; examined 
by Lewenbaek, appeared to him ꝗull af ani- 
malcula; which he named vermes, from their 
reſemblance in figure and motion. Hut they 
were ſoon conſidered by philoſophers, as a 
phantom af the imagination, an illuſian of the 
ſenſes, or ſome imperfettion of the microſcope, 
They thought there 95 16 0 5 FIN 
the Dutch philolapher Þ 


\ By others he was, e V- | 
there I, 79055 515 N- 


They agreed that 
puſcula in the. ſeminal f. mich; 1 they denied 
they were . and th th ought e 
niſed particles, w hich, from thai on 9 
raiſed and eyaporated. ſooner than th e r 


thus, forming a fermentation and. motion in 1 

fluid, that created the idea of anjmation. . f 
The celebrated linnzvs adopts. this opinion 
nearly. He thinks. the yermiculi Fre. inert 
molecules, \wimming like . gil in the eminal 
fluid, moving and 1 on various directions, 
as 


Ke em ei nog 


they are agitat 
ture of tlie fluid. ft eie ben 
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or heated by the once 


:--+ Meffieurs' Needham and Boden) publiſhed | 
their ſentiments upon the queſtion, which they 
have elevated to the ſubject of the animation of 
thoſe mieroſcopic beings; and it would appear 
that their theories are directly oppoſite.” The 


| firſb thinks: they originate from the vegtfative 


power acting upon the ſeminal fluid, after it 
comes from the animal; by which; it is neceſ- 
ſitated to vegetate, to expand, to pat itſelf in 


motion, and to change i e beings not yet ani- 


mated, but ſimply vital. Gad han nds ü | 
M. De Buffon, weed of his organic Sh 


molecules, thinks he finds them in the vermi- 


culi; and, from a long detail of experiments 


and obſervations, endeavours! to eſtabliſh his 


theory upon the ruins of that of Lewenhoek.. 
Who could imagine that ſo many diſputes, 


and ſuch oppoſition of ſentiment, would ariſe 
upon a matter of fa&? I confeſs, this has ſin- 


gularly furprized me; and I have often thought 


that the diverſity of opinion aroſe leſs from eſſen- 
tial diſficulties, than from the fault of obſervers, 


who had not the proper methods of examina- 


tion ; from a prejudice in favour of ſome theo- | 


ry;/made their ſenſes the cauſe. of their errors; 
or, finally, from want of ſufficient practice in 


the difficult art of accurate obſer vation. As I 


treated of a ſubject analogous in the hiſtory of 
up | F ſpermatic 
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ſpermatic vermiculi, I wiſhed, to ſtudy them 

to diſcover, if poſſible, where the truth wa. 
I applied to the enquiry with all the attention, 
care, and reflection, in my power; and for the 
greater certainty, endeavoured, firſt, to for- 
get all that had been written upon the ſubject, 
acting as if I had been the originab author of 
it. In controverted facts, I have always found 
this the ſaſeſt method to avoid confounding 
the opinions of che philoſopher with there 
ſponſes of nature. After reaping ai fruitful 
harveſt of facts, I preſumed to think, that 
knew what had been ſeen by others. 1 then 
compared their reſults with my d wn and al- 
lowed myſelf to give an opinion with reſpectſul 
deference; I doubt not but my ſincerity will be 
believed, when it is known that I have taken no 
ſide of the queſtion, and that it was abſolutelx 
indifferent to me, whether my diſcoveries were 
correſponding, or RR ALS Ws of o- 
ther int nee en 35: ie I nge, 
be ſeminal fluids I uſed, were that of man 
and different quadrupeds. I did not neglect 
to examine that of the ſmalleſt animals. I em- 
ployed the ſeminal fluid of man as recent as 

poſſible ; that is, taking it from dead bodies 

while yet warm. I took the ſemen of /animals 
the moment they were killed. I have frequent- 
ly examined the ſeminal fluid of animals alive, 
and e times uſed that ejected during co- 


pulation. : 
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platon. The importance; of theſe facts, in 
the illaſtration of this queſtion, will be evi- 


| en the e af the following Karen. 


THE tnt uin ui ie er toi it 
Aan eren rue M. BONNET" e 
n anc at rr cee ee Srots3 qr 


ien (ps 1 16th. October 1 * 
tee Fs agree to your requeſt; my eſteemed 
** „en, and delay not to inform you, 
that I have received the excellent letter I 
< owe to your friendſnip for the Palingeneſiſt. 
« Excellent book, I ſhould” fay : it is almoſt 
«ſuch in fize: and 1 hall add it to thoſe of 
the fame kind with which you have already 
« cnriched my Hbrary. I could not refolve to 
* engroſs to myſelf a work, almoſt every line 
of which demands ſerious attention. I de- 
<« termined to reviſe it with an obſerver wor⸗ 

« thy to underſtand and to follow) you: 1 
_ *©fpeak of my excellent friend, the — 
« diſcoverer of the polypus. Veſterday, we 
«*peruſed it together; and I am unable to tell 
10 you how much we are enchanted with it, 
„ When you give me time; 1 ſhall detail your 
_ & obſeryations along with you.” But I ought not 
« to avoid remarking, How deſirous M. Trem- 
e bley and myſelf are, that you ſhould'publiſh 
5 ſeparately your obſervations and experiments 


- upon Tpruſighs, Vermiculi, and Mouldineſs, 
N 429997 1 Tf) An 1 e and 
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Bm and upon ehe ether fu 


bjects of the fame na- 
ture, "which" you have treated with ſuch 
©-Jearning and fuceeſs. They ure too import- 
ant not to merit and require a ſeparate” im- 
* preſſion. They would make an admirable 
appearance in detaehed treatiſes, and would 
© thus more firmly fix the attention of àma- 
*, teurs. Send me them when they come 
„from the preſs. M. Trembley and 1 will, 
D under our own inſpection, cauſe them be 

te tranſlated into French as ſoon} as poſſible. 1 

doubt not that you wi eomply with our re- 
queſt. This new treatiſe upon infuſions, 
will form an appendix to the former. We 
the laſt, and place it at the beginning of the 
new work. Think of all this, and let me 
2 know. I mentioned it to M. Trembley. | 
; * Your tracts upon infuſions, &c.- will, in 

engen en be excellent rhetoric for the 

<, uſe. of naturaliſts, which, I aſſure, you, in 
| ys view, is not the leaſt merit oh 155 learn- 
% ed reſearches. /- $16 42 
„ Nou judged. right, that L had x eee 
* M. De Sauſſure in our amuſement; and he 
5 was not, once abſent for ſiſteen days. He 
, is now abſent at Lyons; but we ſhall regale 
him upon his return. 

Still a word upon infalions—Behold the 

bs «poor Epigeneſiſt reduced to an impalpable 
powder ; 
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K. Pomdet z and you FRO no leſs Wired 
0 bis friend De Buffon Thave read nothing 
upon ſpermatic vermiculi with ſo much ſatis- 
faction; and I. congratulate myſelf that I. 
induced you to ſtudy them. Your oblerva- 
t tions are moſt valuable, in my opinion: they 
« are both new and accurate. I would, reani- 
„ mate the worthy Lewenhoek. What plea- 
& ſure would it afford him, to lee the attack 
« of M. De Buffon ſo well repelled! I hope 
« he will now be polite enough to acknow- 
60 ledge, his microſcopes have not done him 
8 © Juſtice, and Neld « to your evidence. rag 
"bay Your. mould. is "Almoſt. as new as your 
« ( ſpermatic, yermiculi -- - - - But I do not ob- 
< ſerve-that I begin to anſwer, in detail, your 
« intereſting | letter ; 3 and, if I continued, ,you 
« would not ſo ſoon know chat! I had received it. 
65 I therefore, end, kenewing the aſſurance of 
6; my inyiolable Rn: x 5 
| nr © Boxwzr,” 1 th 
815 4 5 85 if! "Fe wits 3 wt; i! ier 
Ft hi einst 21 We 11 
SHOOTS. 2103 1 59 AR” e 
1 ei ct a 2 Boe em 
| "hin K "£6 EIS Ft Hen Ah 
e eee en ee ear. 
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TI iz Kenna! fluid taken from a dead human 
body, reſembles” coagulated milk *, "When ex. 
amined "with 4 ma gnifier, tlie 0 of its 9 a- 
| city Is not Mebvered "bit, when, i it begins t to 
| diffo olve, and affümes the | colour | 'of Joap y Wa- 


ter, if” examined with A Ima ifier © ſmall 


wer, the Trreeular parts fee to be in an in- 


Kn, flow e Y obferved, that Bo 
s were "Indved by co corpuſcula in Abantel 
minute, o globdlar figure.” Fach ba ar 
o filament, or ſhort 5 8 8 4 Fig: 
A. It is evident? that the more Fro ſs part "of 
the ſeminal fluid ! 18 püt f in motio by 805 } bular 


+4 GH AS} 
corpuſcula 3 ; for there is no ock unleſs 


they are in agi ieation. | The corpulcul 2 have 

two motions, one oſcillatory, fr om right BE, 
and from left to right, curving the appendage 
from one ſide to another. The other is pro- 
greflive : the vermiculus tranſports itſelf by of. 
cillation. | When we confider this mode of 
moving, "ve would i imagine them blind, They 
ſtrike againſt every obſtacle, and, when amidſt 
a number, make a thouſand” contortions. to e- 
ſcape, at laſt taking that way where they feel 
- OSS 4.1 85 13 c 22 £ "4 26,2 leaft 


Des. 31: The thermometer 48. above o. 
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much, that à very ſmall number of » corpuſculs 


% 
5 
Y * 


leaſt refiſtance. ' Thus they are in continual 


motion. In twenty-three minutes, the motions 


of oſcillation and progreſſion had: diminiſhed; 
and, in an hour and a half, it had leſſened fo 


preſerved any appearance of motion. In gene- 
ral, the progreiſive motion ceaſes before the 
olcillatory ; ſo that, at laſt, the copuſcle mere- 
ly bends from right to left, and reciprocally. 


They continue fixed to the ſame ſpot, _ the | 
| oy motion inſenfibly dies away. 


After all motion is gone, the corpus 25 


main entire in the/ fluid, and then they are 


ter ſeen than even when the quid is diluted 
with water. Each corpuſcle is nat properly 
globular,” but elliptic; and the: appendage 18 
not only longer than it appears, but the-breadth 
is not equal throughont like a thread) but en- 
creaſing as it approaches the body; Fig. 1," B. 
It was impoſſible to diſcern where the filament 
terminated, being ſo much immerſed in the 
fluid. When the corpuſeula have ceaſed to 
move, the appendag e remains extended in a 
r 23 line, or wink little deviation. 919 on: 
When the ſeminal fluid has been kept ori 2 
day, or indeed for leſs, in à watch glaſs, it 
becomes. tranſparent, although preſerving its 
original viſcoſity. It depoſits a ſediment of 


whitiſh matter, reſembling a ads of flender 
Tags. 


: " % 14 FAY F 1 . k . * 
pt * 
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The feminal fluid having diffolvedtater than 
| that of the preceding obfervation; I put ſome 
poder in ruft water . The ſbapeleſo cer- 
| pofcula fwimming in the liquid, with the double 

motion of ofcillation and progreſſion, became 

motionleſs when touched by the ram Water. 

Other waters mixed with the ſeminal fluid pro- 

duced the fame effect as that f dungkülls, 

rivers; fhow, ice; and even Miftflted water. 1 
have found nothing bat faliva preſerve the mo- 
tion of che corpuſcula. It may be uſed indif- 
ferently, either from the mouth, or when it is 
cid. I have often employed it to corminue ty 

Gbfet vationz The -ovutir corpuſcula I then 

found; and the phrnomena exhibited, were 

er aer — er Ferber, 


e the! d Ar6p: Job i all che 
corpulenlk, without exception, become to- 
tionlels. And as it Aries fiſt ut the cirtum- 
ference, that ia, where it is thinner, and ad vun 

Y ces to the centre, the corpuſcula firſt becoming 
- | motioktdls, are hole at the edge, Wien thaſe:of 


khe interior part, and laſtiy thofe in'the-centre 
of che 'Urop. If a drop of faliva, or of che Te. 
minal fait, is put upon that which is dried, 
the corpuſcula do not recover motion, tough = 

the humidity continues long. The cörpuſcula 
of ' this obſervation became ſooner motionleſs. 


"2 Januaty 11. The therwonieter 300 abore ©. 
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tian ceaſed two hours aber the, ſeven was ta- 


A R * * 4 . * on * mT " £ yy 2 * « 
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—— progrefige motion, al- 
though a remnant. gf the: ofcillatory 
ſo. that when, che two; motions-ceaſed, , mot gf 


0 eee ene ee a ſtraight 


line. 40 Die wi, lt ene — „ „e 


The ſeminal. fluid taken from, a dead human 
body, was, chiefly goagulated :. 3 was then 
peopled. bythe corpuſcula I have deſcribed. In 
one of the preceding obſervations, it appeared 
to mg, that there. were ſome larger corpuſcula 
among the reſt. I apprehended I was deceiv- 
ed; that this difference of ſize. might ariſe from 
minute portions of the ſemen attached to the 
gorpuſcula: hut L was convinced this could not 
be, che caſe, becauſe, when the ſeminal fluid 
was completely diſſolwved, - the. corpuſculay re- 

tained the ſame ſiae, although. 1 paſſed them 
through another fluid Fig. a. G. The mo- 


ken from the body: 
The ſeminal fluid of man Was eee 
ay 0 . L took a ſmall portion for ex- 
amination . It, preſented a ſingular phæno- 
menon. I ſaw four corpuſcula attached by the 


filaments to a. clot, which diſſolyed. They 
ſeemed to me to make every effort to diſen- 


0 Te 
February 18. The thermometer 490 above o. 
b March 8. The thermometer 53 above o. 


— arr inn one extritaced/it 
elf from the clot; und begun to fwith in oe 
fluid. Like the reſt, it had the motions of "of. 
cillatiot and progreſon. The other three cor- 
puſcula did the fame; one after tinorher ; and, 
by degrecs, detached themſelves entirely from 
theckens 2 eee e eee 245. 1 e. 
© (The, novelty of this phænomenon made me 
defirous to take other molecules of ſemen not 
completely diffolved, to ſee if Þ contd' find othet 
ovular corpuſcula in the fame ſituntions. In 
ſome, the corpuſcula were free, and I faw' them 
fwim in the place of the clot difolved; others 
1 fav, attached by the appendage to that port 
of the clot yet entire, and endeavouring to tif. 
engage themſelves by all the 'contertions L have 
juſt mentioned. 1 faw, chat when entirely de. 
tached from the ſpermatie molecules, they 1 
berated themſelves, and ſwam about in the flu- 
ic“ 1 bound ſomething mote, -- One of the 
clots-was partly in y ovular cor. 
puſcula were ſden about the filaments, which; 
notwithſtanding cheir endeavours, were unable 
to ſet themſelves free... In this ſemen che cor 
* lived two hours and a wah. PE. 
mais x5: ee ts 4; When 
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ci Lena theifathh Saiffrets u dd 
 human/bodyymoſt part feentedidiflolved/ +. Ma- 


nyoof the corpuſcula ſurpaſſed the common ſize. 
In this experiment, my: object was 1to-ſearch, 
with alb;poſlible care, for what l had ſeen in 


the courſe of the preceding» obſervations. I 


ſaw all I had obſerved, excepting the phæno- 


menon of the corpuſeula attached to clots, 


which eld mot happen here, as the ſemen 
was perfectly coagulated. Some of the cor- 
puſcula continued to move for three hours. 

Hin the exanmmation-»of:t this ſeminal aud b, 
which was! atifarſt 4 little tick, I Stoned, 


 by:ichance; a method of Jeeing,) with more con- 
venience and preciſion, the figure of the corpuſ- 


cula and their appendages. I put a clot of ſe- 
men upon altalc fader:;3-asithei thickneſs pre- 
vented my ſeeing it with accuracy,::1 ſwept it 
with a ſmall pencil, but the tale was not ſo clenm 

that ſome little portion of the ſpermatic mat- 
ter did not iemain. Icannat tell what induced 
me tot examine the tala again with, the micro- 
ſeopeg but:L thete found hat :I had: no idea of 
diſcovering. Ia ſcores of the abrpuſcula ve- 
ry diſtinct, although motionleſs, becauſe they 
were dy. They were ſepatate, vithout any 


dage of ſome was ſtraight, of others curxed, 
to 16 Stoos glb sl otogqqut o % ind 
March 27. The tbermbmeter 35 above o. 
e April 15. The thermometer 60 above o. 
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and nearly of the ſame length in all z::that is, 
about ſix times tlie length of the body, the n- 
tremity not much pointed, but thicker as ĩt ap- 
proached the body j and it as diſtinctly ſſeen, 
that the corpuſelo made but one whale with 
the appendage, which; in the thickeſt part, ĩs 
thriee as ſmall as the body; and even more. 
Fach corpuſele is ſome what like the red glo- 


bules of blood, but ſmaller; :Theidpperidagey 


as the corpuſole ſeemed: to be compoſed oi a 
homogeneous matter; Fig. a. D. 
After this fortunate event, I. frequently 
wiped the talc whereon I had put ſome drops 
of ſemen; and I conſtantly ſaw the corpuſeula 
with the ſame preciſion. I may add, they re- 
mained dry upon ithe talcy without: any altera: 
tion of figure, fot ſevetal days. In this ſemen 
they became motionleſs in two hours and a 
aA O ae t udien e , 


b wiſhed to proceed rigorouſſy with my re- 


ſearches, as it appeared the reſults I had hither- 
to obtained, were ũnſuffioient to beſtom the cha · 
racter of real animals upon the ovuler corpuſ- 
cula. We have not effectually had that con- 
greſs of churacteriſtie marks to decide: their a- 


nimality. Doubtieſs, we may name them mor- 
ing corpùſcula, or poſſeſſing a ſpontaneous mo- 


ton y for b teſtimonyrof ourr ſenſes will not 


permit us to ſuppoſe, this double motion of o. 
nen eee effect of any ex- 


o em- 7 Ene eee 
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terpal..cauſe. 4;;The dequel of the work will 
make us more perfecly acquainted with their 
Wan "x" 46 ' bi ft mer feet; arr +: In: 
Iheſe ohſervations have likewiſe demonſtrat- 
— truth, that the duration of motion, 


after the eonpuſcula come from the body of the 


mimal, depends, in a, certain degree, upon the 
temperature of the a moſphere. At 367 above 
all mation Was gene in three quarters of an 
hour at- Aνν in an hour and a half; at 495, 
in two hours 3 at 51% in two hours and a half; 
asg in tee, hours; and at 597, only after 


. Mobs Ur bem 


. we f c | exten ſe 1 „Examin- * 


ing ide human ſemen in the warmer months, 
to learn whether. the phænomena 1 had already 
witneſſed, might, be then obſerved, I had the 
Pleaſure of ſeeing them again in the ſame man- 
ene, obſerved, that as the heat 
er, the duration of motion enereaſed ; 
co that in ihe middle of ſummen, Mben che ther- 
mometer had aſe to 8, gur corpuſcula 
continued. to move for, ſeven: and \three. quar- 
ann bs 2543-06; 
While this heat continued, I varied the ex- 


perirbents Jexpoſed a portion of the ſeminal 


fluid, taken from a man, to the air of an apart - 
n che thermometer ſtood at OP 1 
e enn, put 


_ Vn; 95 


put another portion in à eve, where the Wear 
was 69 and a chird portico in u iechobfe; 
where the thermometer ſtood at 4 Neffe 
the corpeſcula eontinted to move half att Hur 
in the cave; four Hoars and i the apurtmerit; 
eight hours." Cor puſeula ahoundce it act 
drop of the fluid, and; uhrf6ngh the dre wilt 
ſmall, it ineluded an inmumerable multitude“ 
Ader Etamining the While Hüte ef / 1 
examined that of the Horſe: No mechöd Gf 
obſerving it could be more convenient” 20 L al. | 
ways obtained it at the moet 
I made ue of 9 | 


— 
corpuſetilæ and theſt of the horfe, fly tte fat. 
ter ſeemed u little rg et" Pie àpPEnegge 1 
more viſible, . St 192 chickGrY 
It 18 and es 

immerſed in the fe 1! Their” 
ofcilatory motion 0 e OY 
the human corpufcwia; which nity be Hef - 
ſon they advance further in- the fame ume: 
Their progreffive motion is quieker, and fome- 
times ſaltatoty. The ſize ef Alf is nor the 
ſamez nor do all de at the ſume time. Some 
5428 de ee wee move 


March 11. The thermometer at 43% above __— 
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tion is continued, it is not uncommon 0 ſee 
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mbre more than a quarter of an hour after the 
reſt}, ThEgreater part died in three quarters 


of ui Hour, and ſometimes they did not live 
above half an hour When the motion ceaſes, 
they vemain entire, with the appendages en 


tended in a ſtraight line, or a little curved. 
The ſemen of the horſe, is very glutinous and 
fllamentius We ſee corpuſcula moving 


about, attached by the body,) and in paxticu · 
lar by the filament, to various irregular ſub- 


wle to diſengage themſelves; the ſubſtances 


| . weit motion. More 


attached to- 


gether, which might nee to think them 


larger than the reſt; but) with attention, the 


two ſeparate" appendages are ſoon perceived, 


each oſcillating by itſelf; and if the obſerva- 


the bodies divide, and thus form two. diſtinct 
chrpuſcula. Fam well aſſured it is not an op- 
tical inluſion;, with regard to the corpuſcula of 
à different Gze; but a poſitive fat. I may ſay 
there wert ſome à third larger than the reſt. 


CEF C0 ˙ upon) the 1x5 


of March. 6] þ4 elvi_gh's 719% 54 (646 nan, 
many attempts to follow the / diminu- 

non of their motion. It is in proportion to 

the time the ſeminal fluid has been expoſed.jto 


' aa} +9 Jabbs {7 23 # 144 Haul. «(3 Jain . e the 


e 22. The thermometer ge above o. 


SEMINAL /VBRMICHLI- | 8 


the air. Scarcely has it proceeded from tha 
animal when the corpuſcula are ſeen n great 
agitation 3 darting forward with vaſt rapidity, 
and oſcillating to both ſides. This alacrity in- 
ſenſibly diminiſhes;;; ſo that if they at firſt , de 
ſcribe a certain given ſpace: in a ſecend in 
quartet of an hour they doi not traverſe a ſthirſi 
of i in the ſame time. The arcs of ſcillation 
ſucceſſively become ſmaller 3 and at laſt, che 
motion of the corpuſcula is reduged ta a lan: 
without any change of pdtion- Ihe tremer 
ſoon diſappeazs, and the appendage remains 
extended in a ſtraight line, akter the manner of 
thale: beings. mus ub; tg Home | 
Many aquatic animals e 
manſport-themſelves by the oontortions of their 
members, which, vibrate and oſcillate; from ſide 
to. ſide ʒ and indeed one may, poſitixely affirm, 
| that the anterior part of the body is puſhed 
forward and moves progreſhvely by the con- 
tortions and oſcillations of the poſterior part. 
I paid the moſt ſtrict attention to ſee; whether 
the anterior part of the corpuſcle was puſhad 
forward by the oſeillations of {the appendago· 
When the motion is very rapid, it is jmnpaſhble 
to obſerve it diſtinctiy, from che. quicknels of 
che mutual vibrations of the body and appen- 
dage; but when it relaxes, We pexgcive; with 
* the mode by which ah gun And 
| 2 55 cigar ring TC N it 


— 


were very numerous; they were rare in the 
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in che-fame wich that of the aquatic ene 


of the . 


tion of the body ceaſes; but che body begins 


to move when the oſcillations of the 'appens 


lage recommence. I made this important ob- 
ſerwation, not only upon the corpuſcula in 
the ſeminal fluid of the horſe, but upon thoſe 


in the ſemen of all the animals that I ſhall af. 


terwards name. The motion in this obſerva- 
tion did not continue above an hour and a 
Rall. REI! At c Seinen n nt 
ſeminal fluid of the horſe, mentioned before, 


laſt . Theſe were perfoctly ſimilax to the o- 


ters both in figure and properties. Their 


motion continued two hour.. 


Il examined the ſemen of other ſix horſes. 
without difference in figure: ot number; I 
tem. When the ſeminal fluid is mixed with 
wuter, or even with ſaliva; all the corpuſcula 


inſtantaneouſly become motionleſs; +4 + 
The ſeminal fluid of the bull, contains mov- 

ing eorpuſeula, in numbers ſurpaſſing thoſe in 

Ine n UP Man d. ppi peer is 


. * 77 longer 
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jonger than that of the human ſeminal eorpuſcy. 
la, and the body alſo ſeems a little largenʒ Fig 
The whole length, to the extremity of the ap- 
pendage, is diſtinctly ſeen, though deeply im- 
merſed in the ſeminal matter which is perfe&- 
ly fluid; and of a whitiſh colours; The pro- 
greſſive motion is performed: while the appen- 
dage oſeillates. Fhis motion is diſſarant from 
that of the human corpuſcula; it iszmuthimere 
rapid; and ſuſpended for ſhort invervale/;rwhich 
is not to be ſeen in the>corpuſeulanoBihruman 
ſemen. The ſmall quantity of the ſemem gdf 
the bull I had upon this occaſſon, prevent me 
from extending my reſedrches fartheb. Hp. 
I vas more able to ſatisfy my curioſey up 
another oceaſion, vhen l had a greater quantiył. 
remarked, 1. That the corpuulanν⁰ un 
fwam horizontally, but roſe and unk in the 
femen; as fiſnes do in water 2 21 When the- 
men dried, the motion of ther-cottpuſculari v 
irrecoverably gone: 3. Ia times i equnl heat, 
the motion was quicker than of theſe of man, 
or the horſe? 47 Thel mixture of every kind 
of water, and even of ſaliva, with this ſeten, 
verſuri itis cerpuſcalatinh ironing ed 
he fame phænomena were , ſeenitimtbe;@- 
minal-fuid of other three bulls. I hnd:the-te- 
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men from thoſe ee eee of copu- 
lation. 1. 8 ih, FY I „ ig r . 234i 
_.. Having opened the eee alive 


and in perfect health, the epididymis was full 
of ſemen . It was a little viſcous, very thick, 
and of a cinder colour. The thickneſs pre- 
vented my ſeeing the corpuſcula accurately 1 
only perceived a confuſed agitation of the ſub- 
ſtance, which ceaſed. upon mixing the ſemen 
leſs, were diſtinctly ſeen. I then ſuſpected, 
that they were the cauſe of the agitation; 
which the mixture with water had deſtroyed. 
My ſuſpicions were confirmed upon mixing fa- 


_ liva with the ſemen; for the tumultuous mo- 
tion continued. I ſaw it was produced by the 


corpuſcula, che number of which was prodi- 
gious. The reader will not therefore be ſur- 
priſed, if I ſay nothing af their. figure, ſize, 
motions, &c. ſince I would have to repeat all 
Lhave ſaid of the corpulſcula, in the human ſe- 
men; for the corpuſcula in the ſemen of the 
dog perfectly reſemble thoſe of the human ſe- 
men. They became motionleſs: in three quar · 
ters of eee, viel waiduagtes 
Ihe ſemen of a dog, I procured: during the 
moment of copulation, was a little viſcous, and 
like muddy water d. The moving corpuſcula 

| were 
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from the err eren 8. and it was 2 — 
to mix it with any other fluid, to ſee the cor - 
puſcula Exery part was ſufficiently . viſible, 
and their motion very rapid; but this rapidity 
inſenſibly diminiſned; and, two hours after the 
fluid came fram the animal's. body, all motion 
was gone; the corpuſcula remaining with, the 
appendages extended in a ſtraight line 
I repeated theſeę experiments upon the, ſemen 
of other five dogs, and found abe reſults per- 
fed alike. l wig pa eee eee 
Nine hours aſter a ram was killed, 1 open- 
ed the teſticles, and expreſſed the ſeminal fluid 
into the glaſs of a-watch b. All the .corpuſcu- 
la were motionleſs eee e 
* ets ſeen than thaſe of the dog, or 
ne ee ek e ne 41 ee 
Having taken the ſeminal fluid from the; tel. 
ticles of a living ram, I found all the corpuſ- 
cula in motion s; the oval part, or body of 
each corpuſcle, ſometimes immerſed itſelf in 
the fluidy/and ſometimes. eſcaped the eye, then 
re · appeating on the ſurface. Their properties 
reſembled thoſe of other corpuſcula, if we add 
à gentle vibration and à greater activity. 
poo een corpuſcle contracted itſelf, the ap- 
dere e ee from right to left; 
a NN 0k 


b May 10. eee ee o. 1 
C June. The thermometer 66®'above 0. - 
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ſhorter than in the others. Although the heat 
of the atmoſphere raiſed the thermometer to 
66*, they all ceaſed to move in half an hour? 
I examined the epididymis of another rum 
ſtill alive. The quantity of ſeminab fluid was 
fo great, as to fill two thirds of a watch glaſs. 
Viewed with the eye, the liquid ſeemed in con- 
tinual motion, although the glaſs was ſituated 
upon an immoveable plane. I examined a drop 
with a magnifier ef ſmall power; the whole 
appeared in motion; and the microſcope proved 
this motion to be produeed by the agitation of 
E ˙ . of rhe yt 
Aſter examining the ſeminal fluid of all 
thoſe warm - blooded animals, I thought of 
examining the ſemen of ſome whoſe blood is 
cold. I begun With fiſbes; und, for this 
purpoſe, delayed until/ they ſpawned. I took 
the oat das of a living carp, and "expreſſed. the 
fluid into a veſſel,; The fluid was tenacious; 
thickiſh, and of à dull White. Many mov: 
ing corpuſcula were ſeen; but I could not ob- 
tain diſtinct viſion, until the denſity of the ſe. 
men was diminiſhed by water. Then I had 
new objects: the corpuſcula were no longer 
compoſed of two parts, a body and an appen« 
dage, like the corpuſcula of other fluids; but 
were a united whole, reſembling minute ſpheres, 
and apparently ſolid; Pl. 2. fig. 5. Thoſe 
9 
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ſpherules, of a darkiſii colour to the naked eye, 
ſwam through the liquid in every direthong; 


advanxed, retreuted, mutually avoided each o- 
ther, immerſed themſelves deep in the fluid, 
and ceaſed to move in a moment. In a word, 
they had many of the motions and propertiet 
of animaleula. The number was infinite, and 
they continued their courſe” à quarter of an 
hour: then they ſtopped, and moved no more. 
repeated the experiment” five times, expreſ. 
ſing ane w the fluid of the mile, und the conſe. 
quence were the fame If che hquid mixed 
with the ſemen was freſh, ſuc as water, faliva, 
and the Hke, 1 was ifere of putting the ſpheri. 
cal eorpuſcula in motion, or rather of -increaf. 
ing their motion. But if the ming liquid 
was ardent or correffveg inſtead of being in- 
creaſed it Was AMA uin ans, 

At that me, I had twe water mewts! Leut 
the teſticles of à male into ſeverul pieces, and 
expreſſed the liquid, Which was thick and glu. 
tinous. I expoſed it to the miereſtope, Ind it 
changed to 4 maſs ef long ſlender corpuſcula. 
Some were extended inia ſtraight hne, others 
curved; ſome folitary, others entangled like a 

ſkein of thread. Lexamined thoſe alone, a8 
the:»moſt"eaſity diſtinguiſded. They are not 

cle is compoſed of à body, and à very long 
1 201 Fig. 6. They moved with diff. 
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culty, the greater part of the body being im- 


9% lle eee. 


likewiſe, to dilute the maſs with common was 
ter; by which means, I ſaw the corpuſeula tra- 
act upon the corpuſcula, I was inclined to 
think this motion ſpontaneous; and peculiar 
to.them. - Ithen adopted an idea, that L had 
diſcovered the efficient cauſe of the motion; 
for, looking ſtedfaſtly, I ſaw two rows of: mi- 
nute points cover the whole appendage of each 
corpuſcle, eee moſt minute oars; 
Fig. 7. During this motion, the ſituation of 


che corpuſcula changed; but, when they ceaſ- 


eee alſo ceaſed. eee Mit 


up, the awd the a — 
verably loſt, although again wet with the li- 


quid: but thoſe in the mixture which did not 


: dry, ceaſed to move in an haur. Bait ite 


I Q repeated ſimilar experiments upon the 
fluid taken from the teſticles of other newts, 


and L bad the ſame reſults: but, upon dilut- 


ing the fluid, I often ſaw the corpuſeula collect 


in numbers, place themſelves parallel to each 
other, and then bend into a circle. When all 
collected, they bent themſelves ſo much, chat 
the point of each appendage almoſt touched 


gals extremity of the body. In this 
poſition, 


j 
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poſition, they begun to revolve around a com- 
mon centre. The ſigure was ſome what like a 
funnel. neee Mi rg motion 
ſor ſome time: 403-054 4478009; 0511740 
3s: Bae eee eee e , W 
ticles of nets, but alſo in the vaſa deferentia. 
they are fituated about the middle of the ver- 
tebtæ of the kidneys, one upon each ſide. 
One end is fixed near the head of the animal; 
the aperture of the other is in the part through 
which the excrement paſſes. The veſſels are 


almoſt always full of ſeminal fluid, but in par- 


ticular: while che males fecundate the eggs of 
the females; The ſemen is white like milk: 
the number of corpuſcula it contains is ſo 


with the maſa they form. The corpuſcula are 
perfectly ſimilar to thoſe in the ſeminal fluid/of 
the teſtieles : at the ſame time with this differ- 
ence, that they need neither water nor any o- 
ther liquid to enereaſe their motion. In the 
ſemen, they naturally move with the quickneſs 
of the corpuſcula in the fluid from the teſticles, 
diluted with water 
The corpuſcula of the vaſe deferentic retain 
motion longer than thoſe of the teſticles; and 
the duration of their motion equais that of the 
human corpuſcula, thoſe of the horſe, &c. I 


alot e e e lee een 


great, that the fluid» part is ſmall, compared 
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1 kind of „* in 
male newts at very ſeaſom of the years - eongerr 
Dy ertpreſſing the [femingl fluid from the 
— be ſeen, thatitaedulbof 
net. r "ry 
vnnce, They wibrate, making gentle contor- 


tons of the body ; are of a long elliptical figure, 


bow 3-5 -andvery:foon ceaſe to mov. 
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——b— ſaid upon alle ſub- 
JeRz as they had made it their particulat ſtudy. 
Several. years had elapſed fince I read their dif. 


covexies upon Seminal M ermic uli, ſa that only 


a: general. ãdea of their opinion remained. I 
even widhed to ptoſeribe that remembrance, and, 
in. thele, reſearches; io have my mind as a pure 
tablet, the more fit to receive the real impteſ- 
ſions of what my eyes might behold, without 


A danger of alteration«by-adding any part of 


the gbſetvations of others. mie en 


I call begin with Lewenhock : and, that the 
reader may have before him the real ſentiments 
of 
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obſervations with mine, I think it neceſſary to 
tranſcribe ſame a the chief paſſages, hene he 
ſpeaks of Spermatic Vermiculi. Buffon has, be- 
tore me, employed part of the paſſages, to com- 
Pare. his on obſer vations with thoſe of =this 
illaſtrious obſerver and here I have the plea- 
ſure of following his example. This excellent 
Dutch philoſopher rate, 467%, to Lord Broun- 
ker, Preſident of the London Royal Society, to 
communicate his microſcopical nn * | 

« 4 Polanam excellentiimus denim pro- 
<< fefſor Cranen me viſitatione fas ſæpius ho- 

v norabat, litteris rogavit dominus Ham cog- 
nato fuo, quaſdam obſetvationes mearum vi- 
„ dendas darem-.. Hic. dominus Ham me fe- 
çcundo inviſens ſecum in lagenula vitrea fe- 
< meniviri-ganorchaa laborantis ſponte diſtil- 
poris minutias (eum materia illa jam in tantum 
eſſet reſoluta, ut in ſiſt ula viirea immitti poſſet) 
animalcula viva in eo obſervaſſe, quæ cauda- 
eta et ultra 24 horas non viventia judicabat. 
<« .Idem referebat ſe animalcula obſervaſſe mor- 
tua poſt ſumptam ab grote terebinthinam. 
< Materiam pradicatam ſiſtula vitrea immiſ- 
„ ſam, præſente domino Ham obſervavi quaſ- 
4 ne neee : m . 
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lus materiam obſervans, mortuas vid. 


* Eandem materiam (ſemen virile) non a- 
© groti alicujus non diuturna conſervatione cor- 


« factam; fed ſani viri ſtatim poſt ejectionem, ne 
ee terlabentibus quidemiſex arteriæ pulſibus 

te ſzpiuſcule obſervavi, tantamque multitudin- 
em in ea viventium animalculorum vidi, ut 


e interdum plura quam mille in magnitudine 
- $arenz ſeſe moverent: non in toto ſemine, fed 


in materia fluida craſſiori adhærente ingentem 


< illam animalculorum multitudinem obſerva- 
«vi; in craſſiori vero ſeminis materia quaſi ſine 


motu japebant; quod” inde provenire mihi i- 
£ maginabar, quod materia ifla craſſa ex tam 


« varfis cohæreat partibus; ut animalcula in ea 
ſeſe movere nequirent : minora globulis fan. 


„ guini ruborem adferentibus hœc animalcula 
b erant, ut judieem millena millia arenam gran- 
06 diorem magnitudine non '#quatura, Cor. 


„ port eorum rotunda, anteriora obtuſa, poſte- 


t riora ferme ii Aculeum deſinentia habebant : 


. eauda tenui; longitudine corporis quinquies, 


es ſentelve exbedehee er pellueidn erufitlorm ve. 


ro ad vigeſimam quinquam partem corporis 
. habente prædita erant: adeo ut ea qubad 


« ſiguram cum Cydamigis minoribus longam 


« caudaf habentibus optime rs pon. 


wm am: motu caudæ eh $1 aut ut an 
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< ſæ in aqua natantis progrediebantur: mate- 
_ < ria vero aliquantulum eraſſiori caudam octies 
„57 lati- 
| Bren imaginabar matey — | 
<<. yarias in corpore horum animalculorum par- 
<< tes quia vero continuò eas videre nequibam, 
de is tacebo Atty oeuvndtido oludlirigat 1 
- Thoſe obſervations were accompanied by o- 
thers, written by Lewenhoek to: the Secretary of 
the Royal Society, 1678. He) compsſed them, 
becauſe ſome one had ſuggeſted to him to e * 
amine the ſeminal fluid of animals by 
“ Si quando. canes goeunt?? (Lewenhoek an- 
ſwers the Secretary) . marem a fœmina ſtatim 
< ſeponas, materia quædam tenuis et æquoſa 
* lympha ſeilioet ſpermatiea ex pene ſolet pau- 
<, ladim extillare : hang materiam numeroſiſſi- 
mis nanimala ulis repletam aliquoties vidi, e- 
orum magnitudine quæ e in ſemine virili con- 
“ ſpiciuntur, quibus particula globulaxes ali- 
<< quot quinquagies majores permiſcebantur. 
_ *- A\cunieulorum lyaipb& ſpermatice gut- 
tulam unam et alteram e famella.extllantem 
examini ſubjgci, ubi animalia prædictox um ſi - 
< milia ſed longe ꝓauciora comparuetes ; 
la the ſame year 16785 Lewenhoek alſo com- 
municated to the Royal Socieiy, the animalcu- 
lache had found inthe ſemen of the Degas 
wege d us ,cnnmdthdtt clus wich Seminis 
z anne Tranſactious, Ne. 141, 


* «Sei in ane eee 
plicatum iterum ce ſum in eoque 
antea deſcripta animali neroſiſſima con- 
tf; {pexi.;c, Agua antes este e. 
&a iiſdem confeſtim mortem accerſit. Ejuſ- 
dem ſeminis canini portiuncula in vitreo tu- 
1. bulo, uncie partem duodecimalem, craſſo 
d ſerxata, ſex et triginta horarum ſpatio con- 
6 tenta .animali; ia vita deſtituta pleraque, reli- 
qua moribunda videbantur. eee 
- Lewenhgek confirmed his diſcoveries during 
the, following, years, and made additions to 
| them. In a letter to Mr Wren, he thus ex- 
preſſes himſelf ne the ſpermatic vermi- 
* of Frogs. "OE ior winnt 
9 lorum numerus erat tantus 
« ut edere-ſubires: ad quodvis femellæ ovu- 
lum a maſculo emitti forte talium 105000 ta- 
| +: Jum, nne. arenen 
1. 4 ENERGY 451 ATR 
{ Iman year.a699% — to the 
| ae London upon bis theory of 
Semina] Vermiculi. He believed them io be 
male and female. Wr „n in 
Si porro his addamus, quod me antehac 
in obſervationibus meis animadvertere cen -· 
* ſui inter animalcula ex ſemine virili quædam 
© apparuiſſe, quæ aliquantulum ex ſe mutuo 
e diſterre videbantur, unde concludere non ve- 


6 


ne, eum. 80a. mares alterum vero 
h | 3 e fæmellas 
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Sed jam ubi in ſeminibus maſeulinis uni- 
*. malium avium, piſciumi imo inſectorum re- 
<< pert” animaleula, multo certius eſſe ſtatuo, 
quam antea, heminem non e 6%, ſed ex 
„ nnimalculo in ſemine virili Grirft ur præ- 
mn me in ſemine maſcu- 
+ lino hominis et etiam cams vidide dubrum 
** generum- antmalcula - Hoe videns mihi ima 
« 8 mem Al. 
„ terum fæmininu m hne, 
In 101, — ov t0t6":aht4ynt 
Society in theſe 'wordg 4/1461 242i 
Die Julii vigeſima ſeptimm eirra not 
„ horam veſpertinam, 9 — 
« Arietis. Cum vero lanius hiſeeè teſticulis Pri- 
mam detraxiſſet eutein ſeu menibratidin; ego 
vieiſſim quoque eos altera Fetter ulembteng, 
ut hac ratione vaſa ſetninifera nulla viſui'ex- 
**. poſita jacerent. Primo ergo aperui vali fs. 
„ mizalis in teſticuli pdtte erteriora ta; ii 
que exemi- ſemen maſcufinum (quod fads 
<-obſervatem oculo album repr:eſeritabat eols- 
nds Ie een atque hoc 
pa oculo admovi; quando mitt amimalrula 
1 3 E apparuere numero, 


H 3 ; 86 ut 


| C z grid tat 


* — — — 
atqub hc Horum animaleu· 
15 <> foriin Had fbric"phitc chnvent cum o- 

„ mfrthtipiſtiim' candy?” . 


_ =" Plane effügiant: 


„ — 
b 


5 — — 


er nubium in morem; integris agminibus, inter 


e vagabanter, nütabantqque, quorum mul- 
tas eden tendere natatu videbantur, ut mon 
quit miltetr leſe ab und ag mine ſeparahtia 


Later fefe ugmink adjungebant, iMhudque Ledi 
eben deer hot. ads ee 


| —— oper a me obfer- 
4 N * 


ie fenfini Ram Siepe, udeb vt eorum 
— ubi mateiia, cut animalcula in 


What reſpects the properties of Spermatic 


$a Vermieuftz M prefented in theſe reſults by Lew. 


cube 40, 181 MON: (10919 Wal dn 
Dt 


me Hunquant vidiſſe mihi dicendum eſt; fi 
mode fat fluid ſupereſſet materie, „in qua 


eſeſeltcommode ib vere poterant: at eudem 
in edntinue manent Wotu, et tempora quo 


| -5 ipfis moriendum, appropinquante motus ma- 
gs, magiſqque deficit uſque dum nullos pror- 


es notas i Hi 'agnoſovtiius fy rng 


Seu dr Keine af... 
Seine ABU h fun contemplatus, at- 


| S tsien Ha ſe ahudhr ad quictem contalile, 


* 
4 
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| -» From theſe quotations it may eaſily be ſeen, 

that Lewenhaek and myſelf have remarked the 
ſame facts in the Human ſemen. This obſerver, 
under the appellation of Animale, or Spermatic 
Vermiculi and I, under that of Moving Cor- 
ar * Mbit ers „ 
of man, the ram, the — and the —— 
Deſcribing the corpuſcula, I have ſaid, they 
ſeemed compoſed of two parts, a body and an 
appendage. Lewenhoek allo. acknowledges the 
exiſtence of thoſe parts. 2. We; agree con- 
cerning the ſize. of the body, the length, the 
figure, and proportions of the appendage; 
eee e 
or dhe —— 3. 
We have each diſcovered. a prodigious number 
of beings in the ſemen: we have remarked the 
ſize of ſome different from that of thę yeſt: 
we have allowed them the ſame properties : we 
have ſaid, their motion in ſwimming was ſer⸗ 

rupted ; that towards, the end of their lives, 
groſſer parts of the fluid met great oppoſition 
to their progreſs. But Lhave obſerved: all this 
in the preceding chapter. We havye both re- 
marked, that rain water deprived the canine 
l of ke alſo found, * 

A ; 4 $ 


this effect was produced-upon thoſe of man, e- 
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ſnow, and river water I have iconflantipob- 
ferved, that when motion ceafes, the — 
never encircles the body, but always remains 


extended in à ſtraight line, or in one very lit- 


tle curved- This had been remarked by Lew- 


4 


enhoek, a appears from his - engravings of 


the ſeminal vermiculi of the dog and the rad- 
bit. When he means to repreſent them dead, 
he exhibits the appendage extended; if he 
means to repreſent mme 
appendage curved; 4.4453; nns 
80 . ĩ ˖ NP; in the 

ſemen of man, the horſe; the bull, the dog, 


worms, or ſpermatic animals. ſhall likewiſe 


aſe this laſt appellation, not only to ſpeak in 


n becauſe 1 


from one place en are charndetiflies 


fuſficiently. deciſi ve of their animality. Of this, 
we: thalb in the ſequel have more concluſive 


evidence. T2654 At nnn 43 (Watt: 20 A841; 1 


+ What L have ſaid, is enough 10 ſhew how 


nn. dir Charles Linnæus 


1152 ; muſt 


4 - 
* . * : , * 
„„er . = 


5 

4 

5 

* 

* 
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tic vermieuli are only particles af inert matter, 
ſuſpended in the fluid, and put: in motion ch 
the heat · As the celebrity ofathe Swediſh na · 
turaliſt might induce us to ſuppoſe he does not 
advance this without evidence, I. ſhould men · 
tion the reaſons Which determine him 40 adopt 
his ſentiments; and, that nonegef their fotoe 
may be loſt, L hall give them, ſuadb ah they have 
been explained by the author himſel fa in a Las 
tin theſis, while he Was preſident in Detember 
mne Conenationa Ami- 
gena. 10114 3720 Gor 2 ebf 
«1%: Veanieuine GarducleLiemendagkiiibens | 
<<, efſe vermes in omni genituraprolifica-mas 
cis  preeientes, ad noſtrantempora:finmiter 
&«. ſatis credidit.orbis-eruditus]: ND. Prœſes 
Lugduni Batavorum 17 37 commoratusews 
e rioſarum quorundam amicorum, ut eataniic - 
© litonum utebatur:confortio; quales erant, . 


F., Gronovius Flora Virginicm auftos;»h10- 
dis Nonſul Leidenſis a D. Van Suietenchodie 


liber Raro, et Archiater Imperatoris ei IHaat 
© Lawſon pia memoria Scotus media exnrci 
6e tus Anglim: D. Lieberkuhn H. ahBernti: 
<,nenGs :. D. Kramer auctor librih artis Doi. 
© maſticæ : Johan. Hartſch P. M Regiortonte 
Baruſſus medic. Surinamenſis: et DzzAbrahi 
Ens Pomerano, Petropolitanus His igitur 
ee die congregatis. Oſtendebat Do- 


„ minus 


* _ 


— 


r _ 
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dem videbantur. Concluſionem hujus rei in 


5 — — N. — 


_ - opey/ vermiculos in cane obſetvandos 


| cirprateret” quod ſtatim impetravit: contem- 
bs e e Moomdcurate —— 


« hovkianoay, — corplm/ongenia peadlits 


OR atdev. Farkas IA 
arenen rotundo ore ex- 


* clamat. Præſentes omnes attenti hos intue- 
“ bantur et oculis ſuis alitigredere; ali vix qui - 


<<; diflertatione e fponſaliis: plantarum, anno 
„ 1740, p. 24. edidit N. D. Preeſes his quidem 


verbis: Fermiculi iti [#wenhoekiant minime 


—_—_ animaicuia maleu -propri ia et voluntario motu 
t gaudentia ſed corpuſcula inertia, que 'calide 
* genituræ innatant; non ſecus ac: particule 
et oleaſe; quad ſelecta Liaberbubnii microſtopia 
e nobit maniſſte uſtenderunt. Hoc poſtea etiam 


e vidit et conſirmavit ſummus phyſiologus il- 


„ luſtris D. V. Hallerus ut adeo auctoritas ver- 
c miĩum ſeminalium jam prorſus fere in deſue- 
t tudinem vener it.. 
This ſingular opinion of Linnæus was un- 
known to me, until it was communicated in à 
letter from M. Bonnet, dated z20th April 1771, 
ho tranſeribed the words uſed by Linnæus. 
Us, undoubtedly” from politeneſs, added the 


following 


—— 1809 
a e Naber vi = Giga 


„ to proſecute my reſearches 


upon ſpermatie vermiculi- Tou perceive 
«2: there is: cited here the eminent teſtimony 
of a Gronovius, a Van Swieten, a Lieber 
kuhn, & and even that of Haller, At ſome 
future period d ſhall write to him about it. 


vi Nevertheleſs, all thoſe authorities ebuld not 
i have weight walymep'could'not, inmyview, 


a ———— 


to be a much detter judge of ſuck thinge, 
c than the philoſophers the author names in 
his theſis. Fou have paid much more at- 


tention to the animalcula in queſtion; and 


you have long ſtutlied the animalculaianalo- 


„ gous to them. Vou have thus obtained a 


2 decenfad% ian e ee 

Before conſidering what was advanced by 
Linnæus, I could not diſſemble my extreme 
ſurpriſe} to ſee Haller cited as one of thoſe 


whereas he had always been one of their moſt 


upon the Lectures of Boerhaave, his Elements 
of Phyfiologyy his 
word, all his works bear the moſt manifeſt evi- 
dence of it. In the ſequel of this treatiſe, I 
Ne h nb Ane 104643 ner 2 titty: Gong, ſhall 
111 a 


Fhyſfiology at large; in a 


* — R 
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animals. I leave it to the judgment of an im- 


198 —— 
{hall have occaſion to uſe. the authority uf {> | 


great a naturaliſt. Nei enn 010 
WMWe ſee how eaſily che opinion of «the, cele- 


brated botaniſt of Upſal is eſtabliſned. Scarce : 


Iy has he viewed Lewenhock's auimalcula, 
when he decidedly pronounces them not to be 


partial reader Whether a haſty glance of the 
uli i e to decide their 
natures: and. a decide it —— :Lewen- 
hoek, who had, during a numder of years, ex- 
ammed. fo many ſpecies witch ſo practiſed and 


attentive an eye. We know well the time and 


labour naturaliſts have beſtowed; to be aſſured 
of the nature of certain organized bodies, 
doubted whether, to he animals or plants. At 
the ſame time, thoſe bodies were not, like ſemi- 
nal vermiculi, microſcopic animals: their fize 
admitted of their being completely: manipula- 
ted, and eaſily ſeen with the eye. Linnæus 
would have been better convinced z he who 
has: certainly characteriſed ſo many bodies in 
the three kingdoms, who: has made many re- 
iterated attempts, add made chem with ſo much 


patience. If his laborioua and uſeful occupe- 


tions had left him ſuſſicient leiſure to penetrate 
the world of inviſeblea, where, as Muller ob- 
ſerves, he might well be a. ſtranger without a 
crime, and had he applied to this ſubject with 
that wiſdom and penetration he has nn 

in 
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world, we cannot doubt that he would have 
omitted in his theſis the quotations we have 
juſt made from it. For, with an attentive 
view of the ſpermatie vermiculi, he would ea- 
ſily have ſeen, that they do not ſwim upon the 
liquid, like oleaginous particles 4 but that they 
ſwim at ſome depth. I have had eminent 
proofs of this. Penetrating the firſt ſtratum 
of the ſemen of the dog with the microſeope, 
I preſſed it down warde ſo as to reach the 
lower parts: in each I ſaw an equal number oi 
ſpermatic vermignln 0124 2 - oy2 £5 av gk 
I adopted the ſame method, with a conſt. 
derable quantity in a watch \ glaſs Wherever 
the focus of the magniſier penetrated, I ſaw 
the motion of vermiculi n 
Finally, a third experiment has demonſtra · 
ted their preſence for a conſiderable thickneſe. 
J filled a thin · ſided chryſtal tube with ſemen 
the calibre was half a line, the length ſive in · 
ches. I held it perpendicular; and, in this 
poſition, applied the lens to the ſides the great 
tranſparency of which eaſily permitted me to 
fee the included ſemen, when the tube was in. 
ever L applied the lens, whether to the top, the 
middle, or the bottom of the tube, I always 
with a tube of much greater capacity; it was 
2 | 5 a 


ET” a I a 
4 8 


tained. I examined the drops oozing from the 


, . a 


PP wig 


vented me from ſeeing the vermiculi it con- 


lower part of the tube, which was inſecurely 
ſtopped; whereby ſome drops eſcaped· All the 
drops were equally full of vermiculi, as the li- 


upon the ſemen of the dog, and that of other 


animals, the conſequences were the ſame. 
raliſt beſtowed eme vor- vermiculi that 
hey are not inert corpuſcula ; but that they 


have a ſpontaneous motion; well characteriſed; 
that this motion is regulated by the manner in 
which they advance; that they ſwim in the 

ſpermatic lymph, contorting and vibrating their 
members, like many other aquatic animals. He 
would not have aſcribed the motion of the ver- 
miculi- to the heat of the ſemen, ſince, when 
this is gone, and there remains the heat of the 
atmoſphere only, which happens a little after 
the ſemen comes from the animal, the vermi- 
culi do not ceaſe to move; but their motion 
continues for à given time, which is ſometimes 


tubes, "oy * N tein F V4 2 e enn 


eee 2 — 


neſs and inexperlence very great in the art of 
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| fiſhes; — "newts; e — opi- 
nion of Linnæus, their ſeminal fluid being deſ- 
tiute of every ſenfible principle of internal 
heat. Since the blood of moſt of thoſe ans 
mals is cold, heat cannot here occaſion the mo. 
tion of the vermiculi; but they ſhould be ab. 
ſolutely motionleſsſſ . 
All this evinces how much two modern na- 
turaliſts, Valmont de Bomare and Erneſt Aſch, 
are deceived in thinking, that ſpermatie vermi- 
culi do not exiſt, or that they ate only the moſt 
active parts of the ſemen; and this they main- 
tain from their never being able to diſcover 
them, notwithſtanding” repeated obſervations. 
A ſimilar objection had been ſtarted, after the 
diſcoveries of Lewenhvek, who was content with 
remitting its authors to their ſtudies, as unfit for 
obſer vers. Dominos illos nondum tantum pro- 
feciſſe, ut eos recte obſervando contemplari 
e valeant.“ I muſt be pardoned if I make the 
ſame anſwer to thoſe new opponents; for we 
muſt ſay, their obſervations have been very un- 
fortunate; or cheir viſion very bad, or their mi- 
croſcopes good for nothing; or their unexact- 


obſervution / It is true, M. De Bomare aſſerts 
hin eyes are veryigoodg and his microſcopes en. 
celletty and takes no heſitation to ſay, We 
U * repeated all We experiments of mares. 
- | « iſts 


-— 


11 


n ee, our eyes were 
den verxigogd- and our, micro ches excellent. 
5 we have been able to diſcover nothing. I 
Was Alwe ft, induced. 40 exclaim, May heaven 
pieſexygaſuch good eye and. ſuch excellent 
micralcopes, for with them,we ſhall run n. pilł 
of,regarding as illuſions the moſt beautiful dic 
cxexies philoſophers, have hitherto, made ; and 
vb meg neter en ARR aun eren | 


his microſggpes,@raÞWicer, has reaſon can 
wealbgn fe hug cg of, his. attempts to 
= thing in een with all, that aſũſtance : 

—— —— e muſt —.— 


— — yn 
wich accuracy, ANY nathral and, acquired qua- 
Biies are requilte,,.and * me ace 


5 SEAL eee. eg 


fary to guatd agaiuſt being deceived in che fu 

nute, - LADA Jos OAT er Goth. re 

difference of ſentiment, that books afford con- 

cerning the nature of ſpermatic vermiculi, "FM 


9 — —e— 
the ſemen of man, and of other animals. Some, 
x although all had diſtinguiſhed merit, were-cer. 


| them dong before me: Then, if they chooſe to 
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communicate their obſervations, they will have 
the advantage of knowing, if their publications 


already made excite the compaſſion of the learn- 


ed, their future works will merit an eulogium. 
ne eee eee eee eee 
in bun 4 Hansi ͤKͤäĩK . 23 
EA 0 in ee een ieee inen, 
48: 370+: ne Siri 
DET omen mining. ener ttt 


Veet from. che, obſervations of Lewen- 
Rock, „As dheſe pf; M. De Buffon, which, al- 
uch Je, numerous, comprehenſive, and 
Fas e thall but abridge. M. De Buffon, 
Tay hut! he compound microſcope, obſeryed the 
d from the ſeminal. veſſels. of a dead human 
body, Jet Warmn. It was full of filaments, mo- 
ding pont, and branching, into wany parts. 
The filaments. ſwelling, burſt, and many ovu- 
r corpuſcula eſcaped, which ſtill remained 
attached to the, filament, as by a thread; 
en chen eſcillated like a pendulum, and du- 
ring thoſe . oicillayons , the thread extended. 
The corpulcula, at length detached from the 
laments, traverſed the moſt fluid part of the 
ſemen, along with their, filament, the extreme 
length of which impeded. their motion, and 
they ſcemed to him to endeavour to free 
themſelyes of it. Having diluted the ſe- 


; men with rain water, the microſcopic, view 


as better defined. It n — 4 : 


* 


ceed from the filaments; but theſe, dividing. in i 
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each ovilar/corpuſcle had a double motion ef 


oſcillation, and of progreſſion. In twe or 
three hours, the ſeminal matter acquired great- 
er fluidity; the filaments diſappeared; the 
number of corpuſcula encreaſed; the threads 


contracted; the oſeillations relaxed; and the 
progreſſive motion encreaſed. In five or ſix 
hours, the ovular - corpuſcula having loſt the 


threads, reſembled animals more than ever; 
not only becauſe their quickneſs gg | 
was greater; but | becauſe" they directed ' th 


_ courſe to every quarter. In tele hours, mne 


activity of the corpuſcula was great; and forme 
revolved upon their axis; othets changed "the 
ovular to à globular figure, under the obſerverꝰs 
eye. Some divided aſunder; ſo that one form- 
ed two. At the end of one day, tlie number 
diminiſed; and; upon the third, none were 


to be ſeen. i, £14844 . ll A A * 
Am other ſemen, which ſeemed entirely fl 


mentous, the ovular corpuſcula did not na. 


dwo, were etched into cetpuſcula. 
They were embatraſſed by a thread. The 


longer it was, the more it impeded their mo- 


tion ʒ but it gradually contracted, and was at 

laſt completely deſtroyed. The figure of thoſe 
ovular corpuſcula reſembled” that of thoſe of 
infuſions. They ſwam witk a progreſſive” mo- 
(ARE 048 A Oe 5 444 * 449% 34 tion, 
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_Wnpleofelktions: ohms ts wr omgagt 


M. De Buffon having examined a new drop 
of ſemen, ten or twelve hours after it was taken 
from pane enim bed whote eme 
there eee like 2 ne ee 
many were fixed. They pradualty diſengaged 
themſelves from it. The body of the thread 
then dinmniſhed; ſo chat e eee eee 


Half. ö Alovebot' of hi roawe 57 


The zvthor thought; un bis fcb able vaten 
upon the human ſemehs that the corpuſcula 


became graduahy fmalber. At the fame time, 
ke was not Certain of it; but another -obſerve- 
tion convinced him nn nn nn ten 

File then obſerved the ſeminal fluid of adog. 
He found it cle, and without fitaments. The 
ovular corpuſcula almoſt completely reſembled 


thoſe of the human ſemen; only, he found 


them more active, und leſs numerous. Upon 


ihe fourth day, very few of were Een had 
threads. iir o M en et er arm; 


mm another portion of che femimtal fluid of 


the Tame! dog; beſide this; he'ſaw corpuſcula 
proceeding from a mucilaginous / fabſtance in 
the ſemen; which, to him, ſeemed: internally 


animated by an inflating motion, which indu- 


ced him to think the mucus ſwelled in ſome 


Parts to n 1 ruttodirs.” TC” 
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were all without a thread. Tha figure of ſome 
changed. They extended, cantraged; and in- 
flated themfelves; and, amidſt thoſe wonder- 
iſtence to two corpuſcula, hofe figure and 
properties were ſi miar to thaſe ol the generat- 
ingrrorpaſcula E- A eee ee et 
The French naturaliſt extended his experi- 
ments to rabbit. From the ſeminal, veſſel, 
he took the fluid, and, mixing it with eb mar. 
ter, obſerved the following phænomena : n 
three hours, the globular, corpuſeula became 
ſmaller ; and thus conſtantiy diminiſhed until 
the eighth day, when they were ſcarcely. viſi- 
ble. But, in proportion as their ſiae diminiſh- 
ed, their number and activity enereaſed: in 
ovular, ſpherical, and elliptical. 53 i: nete IH 
Hle repeated the experiment upon the ſemen 
of another rabbit, ejected at the moment of co- 
pulation. He found ovular corpuſcula; ſome 
with the filament, others without it. The 
former greatly reſembled thoſe of the dog, and 
of man; excepting: that they were leſs, more 
agile, and the thread much ſhorter. He could 


not be certain that they were real threads, but 
only little ſpirals, formed in the liquid uy ihe: 
courſe of the corpuſcul . 
The ſemen of the ram preſented 3 
moving in every direction. They were ellipti- 
cal, without filaments, and equal in ſize. 
13 M. 
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r Fremen , 


2 oi Ä 5 


. eee day 7; N 
G q rr 
* K * B : N 8 * — 2 5 Da 


Almoſt black, and very-ſmall; 1: Hop 


8 


118 - SEMINAL VERMICULI. 


M. De Buffon alſo examined the ſeminal 
fluid of ſome fiſnes; the carp, the pike, and 


the barbel; procuring it while the animal was 
alive. There, he found a number of corpuſ- 
cula in motion, which were ar dark colour, 


Such ig an abbreviation of wn obſervations 
made upon the ſemen of animals, by the il- 


uſtrious author of Natural Hiſtory. And he 


draws a general coneluſion, that the corpul- 
cula, examined and deſcribed by Lewenhoek 


near a century ago, could not, by the Dutch 


obſerver, or by any one, be termed Spermatic 
Vermiculi, becauſe they poſſeſs no characte- 
riſtic of animality. The labour they experi- 
ence in drawing along their tails; in diveſting 
themſelves of them; in changing their figure 
Jo often, to form anew under the obſerver's 
e; and their diviſion into parts, and dimi- 
e ſize: ſeem, to him, peculiarities in- 
compatible with animality. On the other 


hand, not being able to ſay that they were bo- 
dies completely inert, becauſe he had really 


ſeen in them ſigns of animation; he inclines 
to conſtitute them into a particular claſs, giving 
them the appellation of organic molecules, which 
are particles diſſeminated through all matter, o- 
original, incorruptible, animated, and always 


active. Nor does he heſitate to confide the 
formation of the animated univerſe to thoſe 
molecules. . 
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molecules. I enter not, here; into a diſcuſſion 
upon organic molecules; but, occupied ſolely 
with the facts M. De Buffon relates, I ſintere- 
ly acknowledge, that the eſſential differences I 
found between his account, and what I have 
myſelf ſeen, have made a deep ĩmpyeſſion up- 
on my mind. It is not, that 1 wiſ to flatter 
myſelf, my obſervations are of more value than 
his, from exactneſs of execution, or aſſiduity 
of continuance. if I may be allowed, I. ſhall 
even ſay, that mine ſhould be preferred; as 
they are much more numerous. At the ſame 
time, M. De Buffon's perfect conviction dof 
che truth of his obſervations; vthe great ent- 
dence he has, that his readers, Who repeat 
them, will find them ſerupulouſſy exact; the 
| liberal and natural manner in which he op- 
poſes them to thoſe of Lewenhoek; and tlie 
errors with which he reproaches him: all 
makes me judge it poſſible, that the Dutch na- 
turaliſt and myſelf might be deceived. All 
thoſe things were aided” by à conſideration, 
which, though foreign to the ſubject, is at the 
ſame time plauſible; I mean, the amaaing ce- 
lebrity and reputation, the French natutaliſt de- 
fervedly enjoys. I long heſitated whether I 
ought to proſecute my obſervations, - and; fub- 
ject them to as rigorous an examination as 
might be poſliblez(io#, Whether it would be 
bre n to abandon them, leſt they might 
14 not 
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nat be.gredited,. from the, formidable trial . 
maten gen —— 


ak Killed, in ſuch. n e, 3 


my intention. He ſtrenuouſſy adviſed me to 
ern ſpermatic vermiculi of various ani- 
_ but 1 bad ſuſpended. my labours, upon 


finding my obſervations. ſo. very . 


thoſe of M. De Buffon, whole authority I re- 
dagen He had the goodneſs to anſwer, 


Fou judge well, my valued correſpon -· 


that I am not much ſurpriſed to find: 
; — — M. De Buffon, with 
« regard to ſpermatic vermiculi 3 nor do I for. 
5 get What he in ſome meaſure, told us, and 
<<, pregedes his Mbſervations. N ow, you know 
„mirror which changes creo _ 
i JeQge: le ag7ys: boner rt $5164 
Do pot fear that the ien 1 M. De 
Buffon will in the leaſt invalidate your diſ. 
<<, coveries upon ſpermatic vermiculi. Vou 
< have: proved yourſelf an excellent obſerver; 
you have acquired the right of being believ . 
* ed. Ton bave cheriſhed no theory :.yau are 
< ſatisfied with interrogating nature, and with 


— 5H coco; obs he. 


8 nnen liſtened to 
5 « by 
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« by philoſophers ; and they wilt Judge vou⁰ẽ, 
e obſervations- ſo much the more five; that 
4 ydu prove you poſſeſs the art of obſer vation; 
and that you DegleQ no rule of this art, 10 
<« little known. Proceed then, my dear Mal. 
_ © phigi; extend your reſearches upo ſper ma- 
e tic vermiculi as far as you eam; ahd inſtio 
tute all the compariſons in your pbwer' be- 
% tween them and animalcu la.“ SOL 
I Was eneouraged,; by thoſe obliging invi- 
tations, to draw my obſervations" from thie Ohl 
ſcurity in which I had left them; atid to contĩ- 
nue to encreaſe them as much as my bemmdle 
talents would admit. Without interruptiön, 
this was my employment during the greater 
part of three years But the uifferent facts L 
gradually diſcovered, of which 1 hall pivean 
abbreviated narration, Inte agtee wirkt ehe fe- | 
lations of M. De Buffon: at the ſame time; it 

appeared to me, that 1 bad, during this dong 

reſearch, diſcovered ſeveral reaſons which might 

have induced this naturaliſt to tik 4s he 

does. ui Hero) lt li in oil 


—_ of the principal -ph@noitiena which®the 
French author views as dhe etief® baſis Uf his 
hypotheſis, is, what is ſcen in the ial Hbr- 
mation of the ſpermatie vermieuli im the mu- 
cilaginous parts of the ſemen andi its fflatments, 
which, under the obſerver's eye, change into 
animated beings, as he imagines he has ſeen 

wn 


N 
j 
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in the ſemen of man and of the dog. Mr 
Needham readily embraces this opinion. He 
thinks that ſeminal; vermiculi do not exiſt in 


the ſemen, while in the body of the animal, 
but that they are formed ſome minutes after it 


comes from the body, when it begins to change 
and decompoſe by the influence of the air . 
In the experiments I have made upon ſemen, 
which are related in the firſt chapter, I have 
not mentioned this actual formation, ; becauſe I 
had not ſeen the leaſt indication of it. When 
I made . obſervations , upon. ſemen, whether 1 
ſaw the vermiculi at firſt, or not till the ſemen 


_ - ſettled, I never perceived the groſs or filament- 
odus parts give exiſtence to the vermiculi. It is 


true, in the firſt courſe of experiments, I did 
not think of examining this part of the ſubject 
profoundly : my attention was not fixed upon 
it, as it had been in my other experiments. I 


what happened to the ſolid and filamentous 


part of the ſemen, at the moment of its diſſo- 
lution... But I never could ſee the actual pro- 
duction of the vermiculi. I have even ingon- 


time, I have diſcoyered the paradox of the 


French naturaliſt. I wiſh to demonſtrate this, 

accompanied by ſome eee L. . be 

en to . „ YH ron 65d bo 14464; 

SIE 54 et 3 
C New Western ee, 
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From human ſemen, as yet but partially co- 
agulated, I ſeparated two little clots, forming 
a line of filaments, which I meant to conſider 
with attention. The vermiculi included in the 
filaments occaſioned a motion; the filaments 
diſſolved under the eye; and the two elots, in 
a few ſeconds, became two drops of ſemen. 
It was with ſingular ſurpriſe I ſaw the ſmall 
number of vermiculi in theſe drops, compared 
with the numbers to be ſeen in others much 
ſmaller, not formed, as they were, by the diſ- 
ſolution of the coagulated ſemen, but by a 
portion of the _ found fluid in the ni 
veſſels. 18 4 34 HICKS $3 44444. 4 
I repeated Wee ee a e not 
ſo ſolid as the two former: there I found ſtill 
fewer of the vermiculi. I then begun to ſuſ- 
pect, that perhaps the vermiculi did not inha- 
bit the groſſer parts of the ſemen, but thoſe 
that were fluid. This ſuſpicion was fortified, 
upon my ſeeing all the corpuſcula periſh when 
the fluid evaporated. But, that this idea might 
be verified or deſtroyed, I examined many clots 
from each ſpermatic fluid, which at firſt was 
very difficult to accompliſh ; for the ſolid and 
conſiſtent parts of the human ſemen, even 
while-in the ſeminal veſſels, are commonly im- 
merſed in the fluid parts. I was at length able 
to overcome thoſe trivial obſtacles. With the 
ae of a Pair of ſmall pincers, I drew 
from 
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men, fimular to milk a little coagulated : as 
it was moiſt, I drew it along a dry piece of 
glaſs, that ĩt might depoſit its humidivy: I then 

put it in a watch glaſs, attending its diſſolu- 

tion, in order to examine it with the micro- 

ſcope. It was not deſtitute of vermiculi- I 

made a general compariſon of the number, 
with the number of vermiculi in the veſſels, 
which had been put into the glafs of a watch 
on purpoſe for this compariſon. But there 
was no proportion; the number in the ſolid 
parts was ſo much ſmaller than in the fluid 
parts. nh 9900 SHANE > TE tante 
=» Theſe refults did not ſatisfy me. I faw that 
the few vermiculi in the ſolid ſemen, might be 
owing to ſome little portion of the ſſuid re- 
maining in the ſolid piece. At the ſame time, 
inftead of finding few, 1 could have wiſned to 
find none at all, or at leaſt a very ſmall num- 
ber. Having taken another clot of human ſe- 
men from the veſſels, I endeavoured to diſen- 
gage It as far as poſſible from the ſeminal fluid 
that might remain about and within it. Here 
I ſhould obſerve, en paſſant, that this opera. 
tion of drawing along the ſolid part to take a- 
way the fluid, ſhould be performed with great 

adroitneſs and celerity, otherwiſe the ſolid part 
gets time to diſſolve during expoſition to the 
air. And it then happens that drawing it long, 


Or 
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or ſlowly, along the glaſs, inftead of drying, it 
always becomes more humid. I ſucoeeded, at 
laſt, in freeing a clot of human ſemen from all 
ſenfible moiſture. I put it in 2 watch glaſs; 
and, when diffolved, examined it with the mi- 
eroſcope. Truth obliges me to declare, that 
here I found no vermiculi; nor did I find any 
although they were numerous in the fluid parts 
of the ſemen in the ſeminal veſſels of the ani- 
ſemen. I did not delay a repetition of wand 
important obſervation. in my journal of ex- 
periments, I find this has been done won 
times, in thirteen-of which the diſſolved (clots 
exhibited no vermiculi ; and only onοe I found 

a ſmall number in the congulated c%%õ jun 
I be ſeminal fluid of the rabbit is always 
partially coagalated 5 fo that whenever taken 
from-the veſſels, it aſſorded me the means of 
repeating my enperiments. Bat I have never 
diſcovered vermiculi, when I was able to take 
the ſpermatie lymph completely away... Theſe 
united fadts convince: me, that the habitatiem 
of the vermiculi is in the fluid part of the ſe - 
men. Phe fame! facts aſcertain the degree f 

credibility we ſhould beſtow upon what M. De 
Buffon ſays of their formation. It is evident, 
that far from being generated by che ſolid or 


they 


— — 
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which is the place of their natural abode, and 


746 — 


e ed themſelves, they do not branch 


out as I have demonſtrated : if they are even 
found there, they proceed from the fluid part, 


which is at this moment mixed with the 
ſolid. It is doubtleſs this which occaſions the 
error of M. De Buffon. He ſaw the moſt 
groſs and filamentous part agitated and mov- 
ing 3 amidſt its agitations and contortions he 
ſaw vermiculi proceed from it: he even ob- 


ſerved the number encreaſe, proportionally as 


the bulk of the groſs and filamentous part de- 
creaſed: he likewiſe remarked, that the num- 
ber was greateſt when the filaments had entire- 
ly diſappeared; and, allowing himſelf to be de- 
ceived by theſe appearances, it was eaſy to be- 


lieve the decompoſition; of the filaments: was 


the productive cauſe. But the fact is, the 
vermiculi pre- exiſted in the filaments; they 
were concealed and enveloped in the parts im- 
merſed in the ſeminal fluid; and, only when 
diſengaged, do they become viſible to the ob- 


ſerver: nearly in the ſame manner, as if 


one had ſteeped a piece of ice in an infuſion 
full of animalcula, and taking it out it was 
carried to the fire; as it melted, it would ex- 


hibit the animalcula that eee them- 


ſelves. into the crevices. T"—_ 
MN. De Buffon, by a — — | 
might have ſatisfied himſelf, that the vermiculi 

exiſted 
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exiſted beſore the diſſolution of the ſemen. He 
ſhould firſt have examined the fluid part of the 
we find mixed with the ſolid; There he would 
have found abundance of vermiculi, although 
at that time they could not be produced by the 
diſſolution of the ſolid ſemen; ſince we ſee 
that this ſolid part begins to diſſolve, only when 
it proceeds from the animal, and experiences 
the influence of the aiim. 
What I have already ſaid, and what 1 
ſnall continue to ſay, proves the falſity of Mr 
Needham's opinion, who aſſures us, the vermi- 
culi are produced ſome minutes after the ſemen 
comes from the animal's body; that is, when 
it begins to be altered and decompoſed by the 
action of the air. Reſpecting the ſemen of 
man, it is neceſſary to conſider whether the 
portion is ſolid or fluid. If the former, when 
deprived completely of the ſpermatic fluid, no 
vermicule is ever ſeen, although it remains du- 
ring ſome time expoſed to the air, and although 
it changes and is decompoſed. If the latter, 
the vermiculi appear in it before the time re- 
quired for this alteration. It has often hap- 
pened, that the time I conſumed in taking the 
fluid matter from the ſeminal veſſels ſtill warm, 
to preſent it to the microſcope, did not exceed 
a ſecond; yet I found the ſame number of ver- 
miculi as afterwards, even when the fluid had 
| 5 been 
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been expoſed to the ar ſucient time to bee 
its decompoſition. 6 birt 166 42244 494 $7 u 
The obſervations I have eee the fe 
men of. ther animals, further convinces me vf 
the falſity of ſuch an opinion. I prepared a 
ram, alive, and vigorous ; ſo that a friend cut a- 
take a drop of ſemen, and immediately preſent 
it to the microſcope, where Lkept the eye ready 
to obſerve. It may eaſily be ſeen, that che time 
er. We ſaw numbers of vermiculi, and all 
ment upon the ſemen of the newt, and I ſaw 
the ſame. Further, in the ſpring, when the 
ugſa deferentia are full of ſemen, it was unne- 
ceſſary to open the animal, to obtain it for ob- 
ſervation. Upon preſſing dhe belly gently, it 
eſcaped * nme . 
minate. c R nel HH 
This 1 hida end a proof Kit 
more deciſive. I let the males ſuffer hunger 
ſo long, that they became very emaciated ; then 
the vgſa deferentis contained a very ſmall quan- 
the tunics of the veſſels, which were rendered 
thin, it might eaſily be obſerved with a magni- 
fier. Opening the abdomen, and applying the 
W 8 or 


deranging 
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culi — in the fluid; ; — 
ſible to thole who were lehſt Nülled- in the art 
of obſervation,” becauſe, as I huve remarked in 
the firſt chapter) they were inuch longer than 
othibifg. nt & 11411 08. enen ee <4 TROP 
I may therefore condlude, that the fpermatic 
vermiculi of man, and of animals, exiſt in the 
ſemen, previous to any alterũtion or decompo- 
ſitĩon by the influence uf the air; and that they 
are active in this fluid, even while it is includ. 
ed in the organs of generation n 


©" bis; „Unten % cee 4k 4+ 
FS Ut eee 17 HS ee 
ee + beg n ons Wind of yt tf ent 
na HIGCHAP vines 9144 607 
ttt 20% i „unn % Hut 218-4136 rl er 
I.conriNug.t0, examine the other principal 
reſults, from the obſervations of M. De Buffon. 
In chis number I place che appearance of thoſe 
very long and flender filaments, the verminuli 
drag along in their courſe; the cantraction and 
dilappearance; of the filaments; the activity 
the vermiculi acquire with age 3 the facility of 
mation in. every direction; the change of form, 
diviſion, diminution of ſize ; and, laſtly, * 
total deſtruction in a few days. ie £3 ht 
To begin with che firſi, I may obſerve, . 
Lewenhoek. and other maturaliſts have nemark- 
* n 11 
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or of ſeveral other animals, has a long appen- 

dage, which it drags along with it as it ſwims. 

But this appendage is not ſuch as M. De Buf- 

fon would incline; he imagines it a thread or 

—_— long corpuſculum, having no analogy to a tail, 

| 1 or any other member, and entirely foreign to 
| 
| 


the ſpermatic vermicule. I have always found, 

that the appendage, as I have ſhewn in my firſt 

chapter, has every charaQteriſtic of an actual 

tail. It has the ſhape; and the diameter always 
becomes greater, as it approaches the body of 

the vermicule to which it is united. So that 

it clearly appears to form one whole with it, as 

is ſeen in the rat-tailed worm: ſo much the 

more, as, in ſwimming through the ſpermatic 

fluid, the vermicule makes uſe of the tail. In 

effect, it bends it firſt to one ſide, then to ano- 

ther, and in every different direction, as aqua- 

tic worms are wont to do while they ſwim. I 

have often ſeen this,” and in the moſt diſtinct 

manner. So that I muſt - rxaeatvyg wy 1 8 1 

thought or wrote differently. 4h: 

It is true, that this raue — of 

upon the tail of human ſpermatic vermiculi, is 

1 the moſt nice and delicate of any I have made; 
Fi it demands the greateſt care, and the moſt ſtrict 

1 attention. The tail is wonderfully ſlender, and 

at the ſame time tranſparent; whence it hap- 
pens, that too ſtrong a light confounds it with 
the ſeminal fluid, ſo hae” we entirely loſe ſight 
| of 


SEMINAL /VERMICULL 13 


of it. The choice of the light ſit for obſerva- 
tion, is then of the greateſt importance. The 
direct light of the ſun is too powerful, as-is 
that of a lamp; at leaſt, unleſs it is by ſome 
method moderated. The light I have found 
moſt apt for this fine obſervation, is that of a 
window oppoſite a white wall, moderately il- 
lumined ; as, for example, when it is expoſed 
to a part of the ſky; covered with white clouds. 
In the ſecond place, the finer and thinner 
the ſliders are, on which the drop. of ſemen. is 
depoſited, the more eaſily are the tails Ai 
vered. I prefer talc to chryſtal. * 
+» Thirdlya. be. ſprrmaiicgtzep Ind, bo 
| . poſſible, otherwiſe the origin of the tail 
will not be feen, the reſt is concealed in the li- 
quid: and, even when the ſeminal fluid is trou- 
bled, it is neceſſary to refine, it with another 
| portion more clear. oils „e 0% 301%; prob SL 
Fourthly, when the vermiculi ſwim, as the 
tail is always a little lower than the body, we 
muſt depreſs the focus of the lens a litzle, * 
en it. wy 
Finally, a 8 * An 2 99 
as that called Lewenhoek's, ſhould, for this ob- 
N . be ee to the ee . 
9 M. De Buffon e in 3 
| Fro Some rang only one or two of the preeau- 
tions alluded to, and which he ſeems to have 
K 2 | fed, 


7 
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| uſed; yet I am not willing to think he has ne- 


glected the reſt; for the exception of only one, 
would prevent him from making the real ob- 
ſervation. He ſays, that he always uſed the 
compound microſcope, to examine the ſemen of 
man and animals. I doubt not, his microſcope 
was as excellent as he ſays'; but it was = 
pound one, und had all the defects 
pound microſcopes, among which this — 
cially placed : the object obſerved it never ſeen 
fo diſtin, or its outlines ſo well defined, as 
with a perfect microſcope. formed of Ow 

lens. This fact is acknowledged by all obſer. 
vers; and the obſervations 1 have made "ao 
human ſpermatic vermiculi, with Lewenhoek's 
mmierofcope, confirm- it mere. Uſing the firſt, 


ed them; and with the other, 1 had a confu- 
ſed view of the body, which I frequently doubt- 
ed to be round or oval: che outline was al- 


ways in a fort of miſt or cloud. The tail, 


which is infinitely more delicate, appeared lefs 
ſenſible; and I only knew to diſtinguiſh it as a 
long lender body. It is not ſurpriſing, there- 


fore, that M. De Buffon calls this part of e 
vermiculus, a foreign body, a ſort of long, de- 


licate, and ſubtile filament, ſince to him it ap- 
ꝓeared truly ſach, when m „Ny _ n. 


pound microſcope. * 4 
/ e +» = I - > = * 
- * 
P . 1 
1 Sd ” 
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But it may perhaps be thought, that the 

compound microſcope © uſed by me was not ſo 
good as M. De Buffon's.” Howeyer, I cart af- 
ſert, that my mieroſcopes are the moſt perfect 
now made in London. I ſhall alfſd add, that 
I was deſirous to view ſpermatic vermiculi with 
the microſcope M. De Byffon has uſed, that is; 
Cuff*s compound micreſcope, which was pre- 
ciſely-that'of M Needham, and which, M. De 
Buffon ſays, he uſed" in his obſcrvations upon 
the ſeminal fluid. But it ſhowed me ne more; 


and I may fay, that my obſervations and expe- 


riments, as well - upon fpermatic vermicult, as 
upon the animalcula of infuſions and other fi- 
milar beings, could never have = * 
from contempt; I will even fay' error, if I had 
preferred the agreed microſcope to . N 
Lene t WH ee 
Let us ſtop a moment, to eſtabliſh "ey cer- 
tainty of the exiſtence of tails in the human 
ſpermatie vermiculi. The fact is confirmed in 
ſo convincing a manner by the experiment up- 
on talc, where the tails appear complete, and 


not confounded with the ſemen, that this ex- 


periment would put it beyond a doubt, was 
there no other proof. In the mean time, we 
may obſerve, that fuch extreme circumfpection 
and ſo many precautions, are not neceffary fo 
ae the tail of the vermiculi of many 


K as Animals, 
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animals, when Lewenhock's eneyntn is en 
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Reſpecting vs — entire ait 
nen. of the tails, which M. De Buffon 
ſays he obſerved, when the vermiculi remained 
long in the ſemen after it came from the ani- 
mal's body; I can oppoſe nothing, except that, 
in my numerous obſervations, I always ſaw the 
contrary. The vermiculi conſtantly preſerve 
this member, not only while alive, but alſo 
after death, and even long after death; ſo that 

it only begins to ſpoil, and be deſtroyed, when 
the vermiculi themſelves arriye at this ſtate. I 
ſhall ſay more: the maceration of the dead bo- 
dies of the vermiculi produced by boiling or 
infuſion; is not ſufficient to deſtroy their ſtruc- 
ture or their form. Vinegar, nay urine, fluids 
which entirely deſtroy the contexture of - moſt 
animalcula, cannot, until after a conſiderable 
time, affect the body or the tail of our vermi- 
culi. It would therefore be neceſſary to deny 
the evidence of all theſe facts, to agree with 
M. De Buffon concerning the contracting and 


diſappearing of the tails of ſeminal vermiculi. 


That my obſexvations may have greater weight, 
to eſtabliſh-the certainty and continuance of 
thoſe. tails, I ſhall cite the authority of the 
great Phyſiologiſt of Bern Nunc quod cau- 
das attinet perpetuam particulam vermiculi 


2 © ſpermatici, ea nimis certos et fide digniſſimos 


< teſtes 
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5 teſtes habent, quibus meum ſuffragium per 
<« experimenta natum addidiſſe liceat +; 
The other phænomena of ſpermatie vermi- 
nll obſerved by M. De Buffon, ſuch as, an 
increaſe of action they acquired, with time, 
their change of ſhape, their diminution, their 
diviſion, and the duration of their lives from 
four to eight days, ſeem to me no leſs para- 
doxical, if we attend to the repeated obſerva - 
tions mentioned in the firſt chapter, and if we 
recal thoſe of the celebrated Lewenhoeck. The 
acknowledged merit of M. De Buffon, pre- 
vents me, at the ſame time, from conſidering 
this collection of facts as chimerical: but, net 

being able entirely to reject his ſingular micro» 
ſcopical obſervations, however defective his mi- 
croſcope might be, it could not oceafions ſuch 
a difference of phænomena. I therefore deter- 
mined to reſolve his doubts, by taking the 
trouble to make a new courſe of experiments 
upon the human ſemen, and alſo upon that of 
other animals: but, notwithſtanding all my 
care, precaution, and all my poſſible vigilance, 
1 could diſcover nothing new, at leaſt eſſential- 
ly affecting the facts I have ſpoken of. But, 
with reflection upon M. De Buffon's obſerva- 
tions, and the repetition of my own, I cannot 
reproach him with ſeeing. what did not exiſt, 
I thought that all this might. be an equivocal 
Nl e; effect, 

Haller. Phyſiolog. tom. 7. 


infuſions, ſuggeſted this idea. I had remarked, 
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effect, which ſeemed to me the more likely, as 
the phænomena he ſays he obſerved in ſperma- 
tic vermiculi, might be occaſioned by beings of 
à very different nature. My experiments upon 


that there is no part of an animal which, when 
mfuſed; does not give exiſtence to a particular 
kind of animaleula- They are produced indif- 
ferently, by the muſcles, brain, nerves, mem- 
branes, tendons, veins and arteries. The fame 
is done by the blood, ferum, milk, chyle, ſali- 
va, &e, mixed with water, or even by them- 
ſelves.” I had not yet made experiments upon 
the human ſemen for this purpoſe ; but it was 
moſt probable, that the putrefaction of This li- 
quid would give exiſtence to particular beings : 
and who knows, faid I to myſelf, that they 
have not inadvertently been confounded with 
ſeminal vermiculi, and that M. De Buffon has 
not aſcribed to the latter the properties and 
Phænomena exhibited by the former? When 
J again peruſed Haller's Phyſiology, I found 
that he was of this opinion, and that he even 
fuſpected, M. De Buffon had never ſeen the 
ſpermatic vermiculi. — Porro Buffonius, ut 
6 cum illuſtris viri venia dicam, omtino non 
& .yidetur vermiculos ſeminales vidiffe. Diu- 
5 turnitas enim vitz quam ſuis corpuſculis tri- 
* buit, oſtendit non eſſe noſtra animalcula, id 
1. ä _ brevis et paucarum ho- 
| v rarum 
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rarum vita eſt. And in another pant f 
the ſame volume he adds Ea experiments, 
« jd eſt Buffonii, manifeſte ducunt ad animalia 
„ putredinoſa. However, I thought of af. 
certaining this fact, by obſerving what ſuccef. 
ſrvely happened to the To en long you : 
ſerved in a watch glaſs.” + 

I made my firſt eas vpn aA 
ſeminal feld, The vettalcols ied ih three 
hours and a half, and were precipitated to the 
bottom of the glafs: Upon the fixth day, the 
ſeminal fluid begun to exhale a fœtid and dif- 
agreeable odour ; but I could perceive no ani- 
mated being; only, upon taking ſome drops 
from the bottom of the glaſs, I obſer ved the 
dead bodies of the vermiculi apparently very 
entire. The ſeventh and eighth days, I faw-no 
change; but the fœtor encreaſed, On the 
ninth, I, diſcovered very minute animalcula, 
their ſize nearly equalling that of ſpermatie 
vermiculi; but they had no tail, and greatly 
reſembled moſt minute ſpherules. Like the a. 
nimalcula of infuſions, they ſometimes ſtapped 
at little fragments of corrupted femen : ſome» 
times their courſe was very rapid, retrograde, 
riſing and ſinking in the fluid : in a word, they 
poſſeſſed every property of infuſion animalcula. 
They were ſeen in every ſtratum af the ſemen; 
- =_ thofe at the RR m in motion the dead 

bodies 

2 Felmuary 11. The thermometer 45 © above 0. 
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FIR of the 1 vermiculi, which were 


ſtill entire, and remained ſo ſome days longer. 
In the ſeminal animalcula, we remarked the 
ſame terms, with regard to the encreaſe and di- 
minution of the numbers, and their end, which 
we generally remark in the hiſtory of other a- 
nimalcula; only, when the globular animal - 
cula decreaſed, there came other two genera- 
tions: the laſt of which could ſcarcely be diſ- 
cerned with the naked eye, and, in ſome obſerva - 
tions, remained until the eighteenth day. While 
examining the ſemen in this glaſs, I obſerved a 
portion of the ſame kind which 1 had put in 


another glaſs, and placed it in a ſtove, that it 


might experience a greater degree of heat. 


I be effect of this temperature was ſuch as we 


might expect. The vermiculi lived longer, 
and the infuſion animalcula appeared ſooner. 
The vermiculi died in five hours, and the ani- 
malcula were ſeen in five days. They were of 
a globular figure, had no tail, and all were of 
the ſame ſize and ſpecies as thoſe of the pre- 
ceding obſervation. The other two colonies of 


ſmaller animalcula then appeared; je Bache 


lar always remaining. 
. Having again ori 3 2 kind of fac 
_ a, I had an opportunity of ſeeing the ef. 
fe& of heat in accelerating the production of 
en I found ſome in the ſeminal fluid, 
| in 

i . May 22. The SR 65® above « o. 
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in leſs than twenty-three hours after it was ta- 
ken from the dead body. The ſpecies were 
different from the globular; z they were three 
times as large, and of à cylindrical ſhape. 
When ſwimming, the body. undulated like 2 
ſerpent; which did not occur, or was not ob- 
ſerved, in the globular animalcula. The dead 
vermiculi appeared to be their food; ſince the 
animalcula, inceſſantly in motion, ſurrounded 
them, and pecked at them with the anterior 
part of the body. In three days I ſaw. other. 
animalcula, as minute as the ſpermatic vermi- 
culi, along with the cylindrical animalcula; 
and Lremarked a circumſtance, which in ſemen 
I had not obſerved before. In the treatiſe up- 
on the animalcula of infuſions, I have ſpoken 
at large of a propagation by. a natural diviſion, 
which happens with many ſpecies. I haye faid, 
that, in ſeyeral, the diviſion begins in ſuch a 
manner, that the animalcula is gradually cleft 
aſunder, until it is divided into two equal parts, 
which become two animals ſmaller than the 
firſt. But it remained to enquire, whether this 
mode of propagation could happen with ani- 
malcula ſimilar in ſize to ſeminal vermiculi. 
More than ten divided tranſverſely before my 
eyes; and this diviſion, or propagation, conti- 
nuing ſeveral days, the ſeminal fluid, which 
had become exceſſively fœtid, now teemed with 
life: but the number of theſe, as well as of the 
cylindrical 
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the fame way as the numbers of - infufion ani- - 
malcula decreafez and upon the twenty-firſt 
day all had difappeared. There only remained 
in the ſemen, a univerfal obſcure fermentation, 
in no particular direction: but the ſeminal mo- 
lecules were tumultuouſſy driven about in eve- 
ry direction. I was not long of perceiving, 
that this irregular agitation was occaſioned by 
a multitude of the moſt minute animaleula, 
_ concealed amongſt the ſemen, which, in their 
courſe, they put in motion: and of this I had 
complete evidence, by diluting che ſemen with 
water, as they were then accu diſeerned, 
appearing gout Half oy fize of che or 
vermicult.. 

The 1 diſcovered in the een of 
the horſe, were analogous to thoſe I found in 
the human ſemen. The vermieuli lived ſeven 
hours, and then were precipitated to the bot- 
tom of the ſemen, where they long remained 
entire. The body and tail were complete for 
a month, In fourteen hours the ſemen began 
to exhibit fymptoms of putridity, and then 
were ſeen the animalcula of infuſions: they in- 
creaſed; and, at the beginning of the fifth day, 
there were many ſpecies. One particularly de- 
mands our notice. Not only did it multiply 
by a longitudinal diviſion, but the figure and 
ne of the. animalcule changed every moment. 

Sometimes 
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came round; ſometimes it dilated, and became 
elliptical ;' as eee 
** infuſion animalcula. 8 
When — made doe 
ſemen of the horſe, I made one, ſimilar, upon 
that of the rabbit. The vermiculi periſhed 
and fell to the bottom in four hours; the ani- 
malcula of iafuſions appeared only after fif. 
teen. Two ſpecies multiplied by diviſion, and 
one'exhibited the pan ves gf inflations'T 
ann defore. W FREY 0 
1 made the ſame ee the ſe- 
* fluid of the ram, che dog, the bull; up- 
on chat of frogs and newts. The reſults were 
conſtantly analogous. At the beginning, and 
during the progreſs of putrefaQtion, each produ- 
ced animalcula; which occafioned our remark- 
ing, in all that appeared, a number of various 
Their number enereaſed, it di- 


circumſtances. - 
miniſhed,” and became very ſmall. The ani- 


malcula were different in figure and fie; and 
ſome ſpecies multiplied by diviſion': which e- 
vinced, that animal femen reſembled” infuſed 
_ vegetable feeds, from the bene; age COTE 
to which it pave exiſtence. 

Theſe facts afforded new light to dloſtrate 
a truth, ſuſfieient to ſatisfy me, how erroneoul- 
15 M. De Buffon had aſcribed to the ſeminal 
e ge properties belonging only to the 
animalcula 
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-animalcula of infuſions. Let us, in a few 
words; collect the circumſtances; ' According 
to this author, after a certain time, the vermi- 
culi were deprived of their tails. He ſhould 
have ſaid, that the animalcula of infuſions 
already dead, and precipitated to the bottom 
of the liquid. He was arreſted by their firſt 
appearance, and took them for ſeminal vermi- 
culi deprived of the tail, which, in truth, they 
often very much reſemble. When diſengaged 
from the tail, M. De Buffon adds, they acquired 
greater activity. This was a neceſſary conſe- 
quence of the firſt miſtake. When the infu- 
ſion animalcula had taken place of the vermi- 
culi, their encreaſed agility could not be unob- 
ſerved, ſince the animalcula move with much 
greater quickneſs than the vermiculi. This 
erroneous ſuppoſition being admitted, M. De 
Buffon had to relate, as he has done, the re- 
mainder of the phænomenon. He had to ſpeak 
of the imaginary changes of the vermiculi, of 
their diviſion and their diminution, with the 
more confidence, as his opinions had to be con- 
firmed by a repetition of his experiments, if 
not upon all, at leaſt upon many _ of in- 
fuſion animalcula in the ſemen. Ne 
I I think I have had too numerous, an too 
deciſive proofs, to doubt that the phænomena 
an in infuſion animalcula of ſemen, are dif- 
ferent 
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ferent from the phænomena exhibited by the 
ſeminal vermiculi. Will I not be permitted at 
once to oppoſe my experiments to thoſe of the 
illuſtrious M. De Buffon? I ſee that all the 
- ſeminal fluids he has ſtudied, and where he 
has diſcovered the phænomena of which 1 
have ſpoken, have alſo been ſtudied by me. 
I perceive that I have even examined more, 
both of cold, and of warm- blooded animals. 
His obſervations upon the fluids, were only 
made at certain times, and in one ſeaſon. I 
eſteemed it neceſſary to extend my obſerva- 
tions to all ſeaſons. My microſcopes were not 
inferior to his, as I have ſaid; nay, I may ſay 
they were much better. How then is it poſ- 
ſible, that, being in the ſame circumſtances 
with the French naturaliſt, and being even in 
ſituations more advantageous, for obſerying the 
phænomena of ſpermatic vermiculi ; how is it 
poſſible, I ſay, that I have never obſerved thoſe 
phenomena,” that I have never obſerved ſome, 
or remarked but a ſingle one? What do 1 
ſay? Not only have I never obſerved any of 
thoſe phænomena; but I have ſeen what com- 

pletely contradicts M. De Buffon's obſerva- 
tions, and remarked it in all the fluids I have 
many, many times examined. Such, for ex- 
ample, is the imaginary activity the vermiculi 
acquire, in proportion to the time they remain 
in the ſemen, which would confute all I have 
5 ſeen 
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nally, M. De Buffon 


by M. De. Nufforr ; undd; in his ſtüte, they 


guss tubes herfimtgticaff ſealen, they de bt 
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| Buffon never doubted that the anim 


wh en ci. 


ſeen arid related in the firſt chapter. For, af. 
——— WH le ulbtion tiles 
much more lumguid: before this, it is quicker: 
and its greateſt Tapidity ie; When the ſeniert t 
in the body of thercun⁰ttal? which, uf I Hüve 
by Lew enhoötk. Fi- 


obſerved; was remurked * 
phenomena tiite or four days after the f- 
—vyů— 0g aged rome 
on che eighth day; In tft öf therabbrt? Büt 
this muſt be impoſſible: bethuſe, it cauhet 
happen that theſe vermibull, Me chöſt of Hu- 
man ſemen; which Rve longeſt What epeſed 
to ait, «could live during tlie time Mentioned 


chu, not Mee uche Teven" of Eight hefe“ 
When ſetured againft tlie inſfüchce Ef fr, in 


live three days, 8. we malt after warde fee. It 

is therefore decided, ritht tit pfienoemena ob- 

ſervel by<h@eithor it Htchperinientt, would 

be exhibitefl ol bye tlie afthdlcdta develop: 

ing in the ſeiminaf flulds When on the verge of 

corruption, or hem they dö corrupt, as hap- 

pens to other niquids which will corrupt,” or Are 

already corrupted. KW KK 374, 887+ 1 14a 
-Feannot ſuppreſs my furprize, thüt M. De 

ted beings 

he ſaw in ſemen, were really fpermatic vermi- 

culi, or only animalcula originating there; T 
85 mean 
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mean to ſay, the animalcula of infuſions. He 
well knew, that this laſt ſpecies of animals ori- 
ſubſtances; when; they begin to corrupt. For 
he ſays, that in two infuſions one made with 
the teſticles of a ram in water, and the other 
with thoſe of a dog, he, in ſome days, found 
living animals ſimilar to thoſe he had ſeen in 
the ſemen of animals; that is, globular or o- 
_ yulat vermiculi, without tails, moving with 
great activity, and often changing their ſhape. 
If che animalcula of the two infuſions were 
perfectly fimilar to thoſe he had obſerved in 
ſeminal fluids, how did he not ſuſpect, that, 
inſtead of being, ſpermatic vermiculi, they 
might have been infuſion animalcula ? He had 
an additional cauſe to think ſo ; for he muſt 
have remarked, that thoſe changes of figure, di- 
" viſions, diminutions of ſize, were not to be ſeen 
in recent ſemen, but in that kept ſor ſome 
time, and about to corrupt. Of chis, he muſt 
have had certain indications, and an indubita- 
ble proof, from the fœtid and cadaverous o- 
dour the ſemen then enhales; which is alſo a 
convincing proof, that animaleula are produ- 
ced in it, upon account of its putreſcence; 
and conſequently, that we cannot confound 
them with the ſpermatic vermiculi. Another 
remark might have occurred, and might have 
ſaved him from miſtake, had he choſen to 
| L | make 
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| the ſeminal fluid only, but alſo the bottom. 
There, he would have fo the vermiculi 
entire, although dead; which would have de- 
monſtrated,. that the animals be then, ſaw in 
motion could not be ſeminal-vermiculi... . ,, 
But all I have hitherto faid againſt the theo- 
ry of M. De Buffon, receives greater weight 
from the compariſon I have drawn between the 
ſpermatic vermiculi, and the animalcula found 
in /putrid ſemen, In another work, I have 
ſhewn, that a conſiderable part of the animal- 
cula of infuſipns, appear, before the microſcope, 
an aggregate of minute yeſicles, ſmaller or 
larger, and in greater or leſſer number; that 
the veſicles are inyelted by a common pellicle, 
which forms the exterior of the animal; that 
. the pellicle and its veſicles are loſt and deſtroy- 
ed when the animalcula die; and if, while a- 
Rve, they are wet with urine, or vinegar, the 
body is deſtroyed, and reduced to nothing . 
All theſe ſingularities are amply exhibited and 
verified, in the putredinous animalcula of ſe- 
men; but, with alt care and attention, I have 
neyer. been able to ſee any thing like feminal 
vermiculi. The textuxe of the body and tail 
is not vaſcular : it is uniformly homogeneous ; 
equally ſolid and compact. For this reaſon, 
perhaps, the vermiculi, when dead, fall to 
the bottom of the ſeminal fluid; and the in- 
fuſion 


* Saggio de obſermazioni microſcopiche. 
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fuſion animakcula commonly Tim, Likewiſe, 
the vermiculi continue entre, Tong after deatli: 
urine, vinegar, even ebullitton, cannot diſ- 
ſolve or decompoſe their contexture We muſt 
therefore conclude froth! all his and from al 
that has been alfeally faid, chat the" ammalcula 
of infuſions, and tonſegaenth> hoſe of putrid 
ſemen, are of a nature and WHRithriod effen- 
rally diferent from xhoſe bf ſpermatie vermä- 
cali. | We ay eafily determine chat this muſt 
be real, ſince a fie; whith affbrds a ſalutary 
dwelling to tlie one, is fatat tö the ötfler. The 
putredinous ſeminal animalcula develope and 
live in cfrupted femen, but they” die in that 
which is recent and entite! On he bther ' 


hand, the vertüculi Hve with ſafety in recent 


ſemen, hüt they diè when Pur in that Which“ 18 
corrupted: The ànimäfeüld bécöme miore Hives 
ly aud more active wheti waer is püt in the 
ſemen ; the vermiculi, at Haft Teveral ſpecies, 
then become motionleſs and die.“ Of all theſe 
facts 1 have often COhvitekdk myſelf!" Whence 
I conclude, iflfuffon AfHimalcüla, and fptrmatic 


_ . vermiculi, to be tc ſpecies of animals, which 
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| As 1 wer taken the liberty reſpeRtully to re- 


mark the errors of M. De Buffon concerning 
this ſubject, I muſt ſtill requeſt permiſſion to 
ſnow the deductions which may be made from 
his noted theory of organic molecules. But, 
to perform this with the greater ſucceſs, it 
will be neceſſary to bring under our 3 _ 


of the chief points of that theory. 


Tbe illuſtrious French "naturalife ſuppoſes, 
that every animal and vegetable ſubſtance in- 


. . Eludes a number of organic molecules, that is, 


active and incorruptible particles. He thinks 
they ſerve for the nutriment, encreaſe, and 
multiplication of all beings, whether they en- 
ter the body of animals by means of food, or 


that of plants with the ſap they imbibe from 


the earth: that they intimately penetrate every 
Se there unite,” and are identified, if we 

nay ſay ſo, and afford nouriſhment to the 
plant or animal. If the plant or animal is 
young; it appropriates all the organic mole- 
cules,” incorporating them with itſelf. The 
molecules, expanding, extend their fibres, and 
by this means effect increment. But if the be- 
ing is already an adult, if it is no longer ſuſ- 
8 of expanſion, A all the molecules, 
being 
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being unemployed in nutrition, thoſe which 
are ſuperfluous are depoſited in the organs of 
generation, and ſerve for the propagation of 
the ſpecies, which takes place when the or- 
ganic molecules of the male are mixed wih 
thoſe of the female; ſo that the moſt anale- 
gous tend to approach each other, in virtue ef 
certain relations, and form ſingular  whiples; 
reſembling in miniature the different parts of 
the two individuals in which they are model- 
led. From the wholes together, there reſults 
a general whole, which is the embryo : 
If the organic molecules, afforded by the 
male, are more numerous or more ative than 
thoſe of the female, the embryo will be a 
male; if the molecules of the female are more 
numerous, it will be a female. The greater 
number afforded by the male or the female, 
will occaſion the greater reſemblance of the 
embryo to the e fran want 29610: 
ceiĩved them. ov nn r fc) 
Large als are lefs. fruitful e ſmall; 
the reaſon, is evident, The former extract 
fewer organic molecules in nutriment than the 
latter. A bull draws Jeſs nutriment from hay 
and ſtraw, and conſequently fewer organic 
molecules, than a bee does, in proportion, from 
the fineſt parts of flowers. Animals covered 
with ſeales are more fertile than thoſe covered 
with dee probably becauſe the former per- 


L 3 ww 


eee eee v; of organic mole- 
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li chaniche litters and boctuſe; they ac- 


cules. 10 Pr e $155 16390 bn. 

oo If, inftead.of eee ee e e 
ration, the molecules are catrieq to other parts 
of the animal, there they form minute liv- 


ing animals, as the teniæ and aſcarides ;, worms 


ſometimes inhabiting the inteſtines, the liver, 
and the ſinuoſities of the brain moms} 1c 


It is thus that M. De Buffon, in his theory, 
explains thoſe phæenomona, and, ſome other, 
which, for the ſake of brevity, I ſhall omit. 
As he wiſhes this theory, the offspring of his 
genius, to be adopted by nature, he recurs to 
of plants, becauſe, in both, according to his 


opinion, are organic molecules, clearly exhiþit- 
ed under the drm of globular, ovular, or other 


ſhapech carpuſcula, endowed with motion, ſub- 
jetted to: various changes of figure, may be de- 
compoſed into ſeveral ſmall bodies, and, hav- 
ing ia much the greater activity, are further 


dlecompaſed, until their münuteneſs Sanden 


them inviſible. enen 7 LS Ata 2 * 


This laſt . trait. of M. Ds: Buffonzs . 
proves that it reſts; entirely upon thenfatts re- 
lated by its author, chat is, upon arfalſe hypo- 


2 mee For with reſpect to infuſions, wechave 
already feen, that there is in chem nothing to 


13 t r = moving 
e er in fom 24; bas noob . corpuleula 
9 ; ; 1 


m,, 1 


corpuſcula „e are actually animals, ſome of 
which are viviparous, and others oviparous 
and becauſe thoſe multiplying by diviſion, de 
not produce that progreſſion of ſucceſſive dimi- 
nution in ſize, which M. De Buffon imagined 
he ſaw< but the COR 2 


nimals. PEST OY W fl» 4004 
Having 1 the diving eee 
ofi-amen, — . 
as thoſe of infuſions, by a direct and con- 
cluſive conſequence it follows, that they could 
never be confounded with organic molecules, 
and we may ſay the ſame of ſeminal vermiculi, 
whoſe animality I have ſufficiently proved hy 
the facts already related in this treatiſe, and by 
thoſe which are een in ** ſubſequent 
eee V lil 

The e of N. De Buſforis thus com- 
alas deſtroyed. | Such is too often the fate 
of thoſe hypotheſes, favoured by the inventive 
imagination of ſome philoſophers, and which 
they afterwards ſearch for in nature. This in- 
genious naturaliſt, diſſatisfied with the theories 
of generation already framed, and hurried on 
by his taſte for noyelty, imagines in the body 
an animated matter, original, incorruptible, 
and always active, which he ſpeciouſſy deno- 
minates organic malecules. Making them act 
according to certain terms, and with à certain 
effect, he thinks he can explain the great work 
of generation, and the moſt inſcrutable phæ- 

1 4 nomena 
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n A ena it preſents. sſents. In this attempt, he uſes all 
the powerful and perſuaſive eloquence which 


characteriſes him as the orator of the age. Pre- 


judiced in favour of his theory, it was mbt dif- 
Sell for him to find it in nature. His views 
were leſs directed to ſee what actually exiſted, 
than to what he wiſhed to find. Like his cele- 
brated countryman, the Reformer of Botany, 
who fancied that metals and ſtones vegetated, 
and thought he had evidence of this imagi- 
nary vegetation; that he ſaw ſeeds and plants, 
where there were none. If this learned acade- 
mician, who has ever poſſeſſed my full eſteem, 
would take the trouble to repeat his experi- 
ments, upon the ſemen of man and animals, 
with the beſt microſcopes, and, forgetting the 
organic molecules, ſo dear to him, by impoſing 
a rule upon himſelf, to receive, as truths, but 
the images tranſmitted by the ſenſes, without 
adding the corrections of his imagination e 
is the duty of a veracious naturaliſt; I may af. 
ſure him, that he will find all L have ſo largely 
deſcribed in my works [earneſtly entreat 
him, not to reject this without a trial, which 
muſt certainly reſult to the advantage of truth. 
I mean now to examine M. De Buffon's ob- 


fections, to prove that the hving beings ſeen in 


ſpermatic fluids are not real animals. Some of 
thoſe objections Ibave already anſwered in the 
. en 3: And it appears; from 

2524 cee 
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what I have hitherto ſaid, that ſome of them 
are falſe; ſuch as, the formation of the animals 
under the obſerver's eye, the loſs of the taila, 
and the diminution of their ſize. Two yet re- 
main, of which I have not ſpoken; their'divi- 
ſion into parts, and their frequent change of 

ſhape.:' Theſe phænomena are real, although, 
as wel have ſeen, they are never obſerved in ſe- 
minal vermiculi, but only in the aniĩmalcula of 
putrid ſemen. M. De Buffon eſteems fuch 
8 inobmpatible-with the ſtate of ani- 
minds; hone { ont ones 34d) ater: 
With Wh to the objection concerning 

the diviſion of the anĩmalcula, I judge it need - 
leſs to ſtop here ſor a diſcuſſion; and I paſs to 
the ſecond, which relates to the metamorpho- 
ſes of the putredinous animalcula . It is true, 
that the body of the animals fami liur i to us i 
ſo conſtructed, that the ſhape never varĩes, arid 
cannot be materially altered without deſtroc- 
tion. But it is no leſs true, that there are o- 
thers, and even many, experiencing th con- 

trary; as for example, among inſets; ſeve- 
ral ſpecies of worms. To be convinced of this, 
it is only neceſſary to open the works of natu- 
raliſts; andito glauce the works of nature: | Se- 
veral worms of this kind have been elegatitly 
deſcribed by: Rhedi and Valliſnibri. In ſhort, 
a ſingle ſpecies may ſerve for many e this may 
be the tucurbit worm, Is n 
1 V J ing 
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ing to the obſervations of thoſe two, n 
cially of the Tuſcan philoſopher, that they aſ- 
fume various ſhapes, and, in the words of this 
learned - naturaliſt, . ſometimes they contract 
<<, and ſwell like purſes, ſometimes they extend 
„and curve in a ſemicircle ? Does not Reau- 
mur ſay the ſame of certain worms changing 


ſame in moſt animals, in this inſect, ſo wonder - 


fully changes its appearance, that it is ſome- 
times extended, ſometimes depreſſed, ſome- 
times contracted, ſometimes obtuſe in one part, 


and acute in another? Do not we daily ſee 


the ſame changes in earth worms, ſnails, and 
particularly in leeches; extending the body 


till it becomes long and ſlender, then contract- 


ing it till it becomes ſhort and corpulent; 
grows thick at one end, and ſmall at the o- 
ther? What ſhall we ſay of the wheel animal, 
that aquatic creature, which, from its wonder- 
ful and incredible metamorphoſes, we may 
term the Proteus of the inſect tribe? If wheel 
animals, leeches, ſhell and naked ſnails, ſo ma- 
ny ſpecies- of vermes, are not degraded from 
the _ of an animal, notwithſtanding their 
metamorphoſes, the ſame ſhould be the caſe 
— anincalonls/ of quitrid fembn. | 

I have ſtill to appretiate two other objec- 


tions. One is deduced from the ſingular mo- 
— the other from the 


different 


* 
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different effects of heat and; cold upon them. 
Let us attend to the ſirſt. An animal, what» 
ever it is, according to the reaſoning of M. De 
Buffon, is ſubject to change its inclinations; 
ſometimes its motion is quick, ſometimes flaw; 
then it tops and reſts. But nothing of this is 
ſeen in ſpermatie yermiculi : they are in conti - 
nual motion, they never ſtop, they never xeſt 
and when once they ſtop, it is for ever. n 
they cannot be animals. 
his objedion is like the e . by | 
ing founded upon the analogy of the large 
animals beſt known to us but as they pre» 
ſerve their ſhape, they like wiſe have eſſentially 
the viciſſitudes of reſt, of mation, and of an ac- 
eelerated ar retarded motion, &c. But, to be 
certain that ſuch vieiſſitudes are a characteriſ- 
tic quality of animals, it is improper to attend 
to large animals only; but it is neceſſary to 
examine other genera, and other ſpecies, and 
to dwell particularly on the ſmalleſt, eſpecially 
thaſe inhabiting (fluids, which have more ana- 
lagy to ſpermatic vermiculi. It is certain, that 
among them, M. De Buffon would have ſound 
ſeveral animals, which, far from having the 
alternatives af motion and reſt, are naturally 
in motion, ſo that their a life ſeems to eonſiſt of 
a perpetual motion. Ta be aſſured of this, it 
' 18 ſ ufficient, during the Spring gy to obſerve the 
water of marſhes, ponds, and ditches, where 
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all inſects are. There we ſhall ſee ſome in 
motion, but by contortions: ſuch, for exam- 
ple, are the worms mentioned by M. Trem- 
bleyß ſerving the polypi for food; the body is 
in af conſtant oſtillation . But, without the 
trouble of ſeeking them in the country, M. De 
Buffon may, at his leiſure, obſerve them at 
home. The eels generally found in vinegar 
will evince it. If a fmall portion of this liquid 
is put in a thin glaſs veſſel, and oppoſed to the 
light when the ſun is bright: examining with a 
magnifier the higher parts, where the eels are 
more diſtinctly ſeen : their contortions appear 
inceſſant; they dart from one fide to another; 
and this continues, without intermiſſion, from 
morning till night. Thus, they perſevere for 
ſeveral months; that is, till the end of their 
lives. It would ſeem, that this perpetual mo- 
tion cannot be a ſufficient reaſon to proye that 
ſpermatic vermiculi are not animals. 
But, farther, ſuch a motion is not natural to 
the vermiculi; it is forced and violent. When 
they have quitted their natural abode, to enter 
our atmoſphere, they experience the lively im- 
preſſion of the air, which pains them, and o- 
bliges them to perpetual flight. Doubtleſs, the 
air is noxious to them, and occaſions their con- 
tinual motion, as is proved by the facts. To 
enen ay n waited: 15 the human 

eue fr Pape Mem. ſecond, . 


ſemen cooled ; I then took ſome drops, ſpread- 
ing them very thin upon the glaſs of a watch. 
It conſtantly happened, that the vermiculi of the 
ſpread drops, although of conſiderable thick- 

neſs, periſhed ſooner than thoſe of the complete 
portion; becauſe, as I think, the former were 
more expoſed than the latter to the air. At 
the ſame time, I put two equal portions of the 
fame ſemen, one into a cloſe, the other into an 
open veſſel: the vermiculi in the latter always 
died ſooner than thoſe in the former. The 
privation I made them undergo, proved well 
how injurious this element was to them. They 
lived longer in vacuo, than in the open air; ſo 
that when in vacuo they were ſtill alive, all 
were dead in the open air. The difference of 
time at which they died was an hour and a 
half, two, even three hours, and ſometimes 
longer, according to the ſeaſons when the ex- 
periments were made. Theſe facts demon- 
ſtrate, that the air is noxious to the vermiculi, 
and the following prove that it is the cauſe of 
their being in eontinual agitation. With the 
blowpipe I formed capillary tubes, one end of 
which I immerſed in recent ſemen: ĩt aſcended 
the cavity, filling the tube to a certain height. 
Breaking the tubes near the part to which it 
aſcended, I preſented this extremity to the blow - 
pipe, and immediately ſealed it hermetically. 
L did the ſame to the other end, by which 
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communication with the external air. I drew 


out the tubes ſo, that the thinmefs of the glaſs 


permitted me to ſee the vermiculi within The 


tubes, were very different from thoſe of the 
reſt. All, or at leaſt moſt part of them, had a 
fingular mode of moving. Some fad that ſort 
of uctivity obſerved in thoſe whithiexpetience 
the influence of the open corey ee a 
continued irregular motion; they che 
quickneſs to inactivity, and reciproaUM. ood 
thers ſtopped entirely, and, after reſting ſome 
minutes, reſumed 'rheit' former velocity: be- 


des, we did not ſee them intonfiderutely run- 


ning againſt the ſolid portions of the ſemen, us 
TI remarked' in the firſt chapter, but 2 


voiding them, turning afide,'or retredttg.”"'ft 


s true, [theſe peculiarities always ſucceeded bet. 


ter, and with more uniformity, hen the tubes 
were kept warm. I have before fald, the long. 


tt period of life Gf the human ſpermatie ver- 


mieuli, was ſeven or eight Hours, when expo- 
ſed to the open air; but this period is greatly 
prolonged when they are included in tubes. 
In Summer I have ſueceeded in preſerving them 
two days and more; and in Spring and Au- 
tümn they have lived almoſt three. 
It is undoubredly very ſurpriſing, that the 
3 live INE in mm and Autumn, 
than 
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than in Summer : the reverſe ſhould take place; 
| becauſe the; heat of Summer ſhould. be more 
congenial to them, as it approaches nearer to 
gave me conſiderable ſurpriſe, | which increaſed 
upon ;refleQung, that in the open air the ver- 
miculi live; much longer when the weather is 
warm. This circumſtance, induced me to re- 
peat my experiments; but: I conſtantly found, 
that during Summer, they never lived as long 
in the tubes, as during Spring and Autumn. 
ä In Summer, I may even ſay, that they die ſoon· 
er upon the warmeſt days. With a little re- 
flection, it is not difficult to eomprehend the 
cauſe of the difference. We have ſeen, that 
moved from its native ſituation, very ſoon be- 
comes putrid; and that this happens ſooner, as 
the heat is greater to which it is expoſed... It is 
immediate death of the vermiculi, in capillary 

tubes, during Summer. Having filled ſtmilar 
tubes with recent ſemen, and ſealed them herme- 
tically, I expoſed ſome to the heat of the atmo- 
ſphere at about 63, and others to the heat of the 
human body, keeping them under the arm- pit in 
2 large glaſs tube. My own. heat, when in a 
ſtate of health, is about 97. The vermiculi 
expoſed to the heat of the atmoſphere, lived 
two. days and a half; ſome even three: but 
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thoſe experiencing the heat of my body, ſup- 
ported ãt only from eleven to thirteen hours: 
to the greater degree of heat they ſuffered, 
ſince it is inferior to that they uſually experi- 
ence, or in which they naturally live. Nor can 
it be occaſioned by the air; for the tubes be- 
ing hermetically ſealed, the air can have no 
juſluence. We cannot afcribe it to any other 
noxious principle ariſing. from the nature of 
the tubes, ſince they were abſolutely ſimilar to 
thoſe expoſed to the atmoſpheric 88 
in which the vermiculi liye much longer. It 
is therefore neceſſary to recur: to ſome altera- 
tion, or ſome noxious quality contracted by 
the ſemen, which makes the heat accelerate 
their death; and I acknowledge that I cannot 
And thin alteration; br Mä bud quality but in 
the- principle of putrefaction of the ſemen, 
which is manifeſted by the fœtor experienced 
upon breaking the tubes. It is doubtleſs this 
odour which muſt be fatal to the vermiculi, as 
I: have demonſtrated in chapter 6. The pu- 
trefying principle does not take place in ſemen 
expoſed to the open air ſeven or eight e 
in Summer, as I have convinced myſelf; but, 
upon the other hand, the heat of ee 
more nearly than that of any other ſeaſon, ap- 
proaches the heat which the vermiculi experi- 
ence in us; Linas; we ys ſee,” why they 
5 live 


live longer in che 


Hut it is time t come to the- bj 
heat 


& 7 #3 


d * 


renal animals, (it is M. De Buffon 
relate), they 
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; cold relaxes. — 
their activi pig. e 2997. 7.20%, dr t waters 
Ik ia d be gegrettad; that our authors ine» 
ſtead of employing: taction to. judge af cod 
augen proof. He qunght to have, discovered 
preciſely, at what 1 of heat the motion 
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of theſvermiculi-reaſes;arid W 
of cold by which it is not velaketl. I have 
Fitrefore eſteemed it mòſt eſſential to ſupply 
this defect; in order to obtain urgumentꝭ moe 
voncluſive and detiſtve, and to know, if, wich 
reſpect to heut and cold, the vermiculi are of 
4 nature ard neon ſtitution differing much as 
M. De Buffoncmagines, with the nature e- 
cher animals: an» dot 10 ber T2096 

ai Although the obſervations. of chapter 1. ah 
eee enen be re of 
*conſtivittionty ſofficient to! enable them to reſiſt 

'the 'cold;7becauſerit appears that their motion 


Wy >decreaſes'with the heat of the atmoſphere, fo 
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"that, when the therntometer ſtands at 367, they 
continue 10 move only an hour and a half; 1 
-refurned- my experiments: reſolving to exten 
- theid further, und 10 fobject the ſemen to 2 
degree f cold requalling freezing, carefully 
*obſervingowhit ſhould: happen o the vermiculi. 
The ſemen buſed;-was that uf the horſe. Up- 
en tlie 10 of January; Lexpoſed it to cold: 
the vermiculi cou not be more vivacious: 
bur this diininiſhed! under the eye 3 ant, in ſix- 
deten i minutes; all were motiomleſs, although 
he ſemen was motdrdzets m/ m „ oj Bad 
11: Thel cold becoming more ĩintenſe, upon the 
161 P repeated the experiment. The vermiculi 
e motionleſo in eleven minutes; the ther- 
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mometer ſtanding 9% under freeaing.. The ſe- 
mei was i nid: on i i Hic yd bie to 
often repeated eee e 
this Winter They conſtantiy proved, that the 
duration of che motion. of the vermic uli; was 
proportionec to the temperature af the weather. 
In summer: I proſecuted my experiments 
updn the feinen tf the horſet IThen i 
thought ſtarted, of ſubjecting the vermiculi ct 
the cold of freezinyjcby>pintinig the gs in 
which they were dmong ſnowπ]˙¾j Therfamecef- 
fe& was produced by ſabo wu y the Winter's 
cold j that is, in fourteen minutes, iti made thm 
motionleſs q althbugh, hen expoſod ta the 
heat of the atmoipherey they bon tin ued to move 
feven houre and hai. ¶ But annactident that 
happened in this experiment, execute during 
Summer; afforded ne imeliigence, and divelt- 
ed me of a prejudice . Obſerving that the: ver- 
miculi had become motioſileſi, I toohthe glaſs 
fdm tlie ſhowz undö left it expoſed ton the) r, 
when the heat waz $4% rl hour after, hy 
chance obſervingo this ſemen with the micro- 
feope, LWwas aſtoniſhed) find ali che ver miculi 
reunimatedꝭ and iniſuch a manner n ifuthey 
had juſt come from therfeminal fee en 
- fawgothat. the cold had nato killed obe, but 
hadi reduced them to ſtate- f [complete inac- 
tiòno cl: replaced nthetn in the ſnowy and 
reed duarters of an hour teck them away. 
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Theſe are the phænomena I obſerved. * A 


tew minutes, their  vivacity relaxed, and the 
giminution encreaſed, until they-loſk the mo- 
tion of progreſſion, and retained only that of 
oſcillation, which likewiſe ended in a few mi- 
nutes more. Exactly ther reverſe was obſerv- | 


ed, when they paſſed from the cold of the ſnow 


to the heat of, the atmoſphere, The -firſt mo- 

tion that appeared, was that of akillation: 
the body and the tail begun to vibrate languid - 
luna tinbt to; left: then the motion was 
ed tothe whole vermicule ; and, 


ing ſhort dime, the progrefkve motion begun. 


At Hirt, it! is ſearealy pereeptible: it ſoon en- 
creaſes, and becomes very conſiderable. I may 


alſo add, that as cold dogs not deſtroy the mo- 


tion of all che ver miculi at the ſame: moment, 
but of ſome later than others; nn 


aſſect them all with equal pow. 


I. ſubjected the ſemen of man, and of ah 
bull, to the ſame experiment, and had the ſame 


reſults as from the ſemen af the horſe, except- | 


ing only that a degree of cold, leſs than that 
of freezing, deſtroyed all motion in the vermi- 


_culi; of the bull. ock r td 15Thafr os: d 


pon the approach oſ the following Winter, 
I reſumed. the ſame experiments, and I ſucceeded 
in reapimating the torpid vermiculi, by breath 
ing upon the ſemen, by applying che finger to 


, 15 


* 


| 
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by placing it near che fre. Wbef ie moued 
from this heat, they fell into the ſame lethargy 
as when in Zumcher t they paſſed from the 
atmoſpherical temperature, to the cold of the 
ſnow. » During this rigorous ſeaſon; I expoſed 
our vermicuſi to a more ſevere; trial. I ſudbjec- 
ted them to cold, more chan 9 under freezing. 
As I expected, this immediately made them 
motidnles. In five minutes, not 2 ſingle ver- 
.micule moved. Wben they bad been txpaſed 
five minutes longer, I tranſported them into 
nutes, the ſemen was not frozen; but it had 
fatally injured a complete third of its inhabi- 
tants, which (exhibited ho ſign of Hfef when 
removed to, and kept lomꝑ, in a warm ſituation; 
on the rontrary, they had all the appearance 
of death. The other vermiculi recovered; in- 
deed ; but their motion was languid, in compa- 
riſon to what it was before. This estpetiment 
was made 2) December, and I repeated it 
upon the evening of January 5, at a Uegrer of 
cold 0 under freening. I perceived that in 
about a quarter of an hour, the ſemen begun 
to congeal about the edges of the glaſs. I then 
put 3t into a ſtove, but this had no effect upon 
the vermiculi. Not one tecoveret; and thoſe 
enveloped by the ice periſhed, ' tis well as thoſe 
Re 9 The fame happened to the 


1 vermiculi 
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Fernictl of other two: glaſſes, upon which 
made the fame experiments this evening; ul 
though I took care to regulate the diſſerent de- 
Sees of bet, Leh tos Waden a tavfirion fen 
cold to heat mighe be injurie us. 
Such were the experiments made by cold: 
-anF one müy draw the conclefions; Very fur 
from excluding the verinicull from che rank of 
animate it furprifingly confirms them in it: 
for, WHat can better prove animality; than lan- 
whorandctsof mater, hem affe bed by cold? 
What effect can more ſatis factoriby evince it, 
tun to fee this langubor more immediate, as 
the cold is more intenſe; und to ſee the ver- 
mieuli revived; when brought to heat; and to 
witneſs their actual death, when the cold is of 
-2/ greater degree? Such is the ſtate of the 
greater part of fmall animals, when depri ved 
of action, and rendered torpid by cold: with 
heat they reebver life and motion, and yield 
-under cold ſtill more intenſe ! 
Rut ho Gan theſe acta; multiplied, repeated, 
uniform, conſequently certain and ineontrovert- 
Adleg ſubfiſb witli che affertion of M. De Buffon, 
zuho chinks that cbid does not impede the mo- 
tiotis of the ſpermatie vermiculi ; Inſtead of ne- 
Fativing ehe aſſertion of this illuſtrious French- 
man, I think there is u method of conciliating 
our obſervations. We have already noticed the 

ahh his'confounding the ſe- 
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minal vermieuli with: animaleula, aſcribing: 10 
the vermiculi thoſe propenties-pertaining to the 
animalcula ny is our i 
It is very dikely that the effeQ of cald Which, 
he ſays, he has dhſerved upon vermiculi, is 
a conſequende of the ſame miſtaka; and this is 3 
the more probable, as it is ſeen in the prtredi- 
nous ſeminal animalcula. Not only do the ani- 
malcula of infuſions, atleaſt ſeveral ſpecias of 
them, withſtand cold of a great idegres bat 
of thad number Lam convinced of this frum 
ſeveral experiments; which, to avoid the ennui 
of my realer, Lſhall not Rep hers td detail: 
Butithere is tene circumſtance I ought not to 
paſs in ſllence. Although the animalcula can 
ſupportza greater degree: of cold than the ſe 
minal vermieuli, yet their imotions become 
more languid, und they periſh like the iuſetis 
' which. yield: under the grrateſt / degree of cold; 
When I found theſe modes df ednciliation; 
between the obſervations of M. De uffum and · 
myſelf: with! regard to che phamotnena from | 
cold, L attempted to find the ſame 
thoſe-:exhibited by: the eſſett of heat. ut this 
wat impoſſible. My: obſervations; have: been 
completely oppoſite to lia: Thoſe of M. De 
Buffon dare comprehended in a ew wonds: 
2%: [Fhe/ motion of the verimiculi ceaſes; When 
2 enen 1 heats? a 
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Fentreat the reader to examine mine; that he 
_ may be rnabled rr nes ut} on a judge 
ment of them. „ener 
Aplaced upon aer 672 veſſel two watch 
aue tne of which contained a given portion 
of recent ſemen,” fall of vermicum; me other, 
an equal quantity of the fame ſemen, old, and 
ſwarming tvich putredinous unimalcula. Toknow = 

de ſurdelſtoe degrees of heat, I had put ehe balt 
of a thermometer into eaelr glaſtc Fhe water 
was gradually heated upon u flo fire. As the 
quid in the thermometers afcerided; #-took 
nous animalcula hwed at 9; at roy, their 
motion begun to grow languid 4 and at 206 
and 208, all periſfied. The ſeminal vermieuli 
are of à more hardy conſtitution. At 206, 
they were very ative; fome begun 20 periſn 
ar 120% aud at 13 there wis not one alive 
ſo that the difference which' occafions' che de- 
ſtruction ef the one and of the other, is about 
ab. The vermiculi were thoſe of the human 


| nn of the hörſe, the bulk and the dog. 
Thoſe of the horfe and the dog periſhed at 
en bite the bent m. 3874 in 0 

T varied the experiment. I filled ſome ca- 
pillary tubes with ſemen, one part of which 
„ e GT i the other of the 
putredinous 


" - 


emen. I repeated/ the fame exprriments upon 
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putredinous ſeminal animalcula. . 1 ſealed-them. 
hermetically, and put them at the bottom of 
a veſſel full of water, which was graduallx 
warmed; L alſo immerſed; the ball of a ther- 
mometer. When the water had attained. gg 99's. 
3 examine the rubes, one after ano- 
ther. In thie new erperiment, the feminal 
vermiculi of man, and of che animals I have 
mentioned, died at only 122 and 124 and 
the putredineus animaleula, at 206 and 10. 
+» Theſe facts demonſtrate, that, if we Tpeak 
of animalcula originating in putrid ſemen, they 
are of a conſtitution better calculated to reſiſt 
a degree of heat, which ſeveral pther-animals 
eannot ſupport, and are killed by heat, only 
when it arrives at chat degree, or about it, 
which is fatal to putredinous animalcula. If 
we ſpeak of ſeminal vermiculi, we fee; that 
miſtead of ceaſing to move; and periſhing at u 
ſmall degree of heat, according to M. De Buf- 
fon, they ſupport a degree which deſtroys ſe · 
veral other animalcula. But this, far from. be- 
ing wonderful, is rather congenial with cheir 
nature, fince they live in the bodies of warm 
blooded animals ; that is, in an atmoſphere: in 
general much warmer than the air, and the 
ther fluids where the) reſt of e 
found. WD eren "$115 0975 
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bays:before endeaxoured to ꝓreſexvs. It. is ne- 
 ceflary.to condider;;whata follows..as an appen : 
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FN myſelf that the, reader will not be 
Adiſpleaſed, if, in che reſt of the obſervations,.he 
does not find the ſame order and connexion 1 


dix, which, I think, muſt indiſpenſahly be add - 
ed, to prove, with greater cextainty, the anima- 
tion; of the vermiculi, this being one of the 
chief obiects I propoſed : and, when once e- 


Habliſhed, we {hall not. only ſee canfuted:the 
contradictory opinions that have been formed 


£encerning the nature of ſeminal vermiculi, 
Which have already been explained and diſcul- 
ſed, but: We may alſg anticipate every new bye 
potheſis that may be ſuggeſted . gu olot: 


One day during Winter, i had a great quan- 
tity of ſemen then taken from. a dead body j 


and, wiſhing to preſerve the vermiculi ſome 
hours alive, IU put the wWatch-glaſs Where 
they were in the ſunſhine without a window. 
The heat of the ſun Was 70, which kept them 
alive a conſiderable time; but, obſerving the 
vermiculi an hour after, I was extremely ſur - 
24 16 fu} 903.10 Sasa od 1 od; pnzed 


hen the kind of ſemea uſed is not ſpecifies, tht of | 
nan ix alonſs underſtood. 


prized. to ſind almoſt the whole motionleſs. I 
knew not whether tig was the indication of 
real or apparent death; and, thinking to ſatis- 
fy myſelf, by expoſing them to a greater de- 
gree of heat, I tranſ them near the 
Experience hat tauplit l, Safe 
mne influence of heat is in reſtoring: the vermb. 
tuli to fe. But tbiis was vain j and although 
kept them at this degree of heat a fength ef 
timeß they exhibited nb fgn ef fe It Wal d- 
therwiſe with thoſe I had left in the ſhade, and 
then carried to the flie; fer I had andther 
portion of ſemen in a/watchglafs, in the fine 
apartment. The vermicult had become mo- 
tionleſs/like the firſt; but they ſoon" reſumed 
their original vivacity.' What was ſurprizing 
in this phænomenon; ſeemed! to me the-effe& 
of peeuliarity ; and IIdid notthink of repeat- 
ing he experiment during this:Winter' atid. the 
following Spring. But. I had aſterwards oc 
fon to obſerve that the fun, in a few Hours, 
was conſtantly fatal to the vermiculiy although 
ihe intensity of itte heat did not equal that de- 
gree which is fatal to them, of which I have 
ſpoken in the pteceding chapter. This L aſcer- 
tained, by means of the ſun in Autunm: But 
he phænomenon, which +I at firſt thought 
accidental; has to me appeared conſtant and 
invariable. The influence of the ſun, at the 
ſame tms. DAG: a0 qual e 
bobs u eEredimour 
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widad the intenſity af the ſolar heat does nat 
__ iſt the thermometer to rob ur (208%; 1 whach 
Alo contributes to prove the difference between 


the vermiculi and animalcula. ] $231 L 1a.go1a. 


the noveley df the nefults was ſufficient to | 


incite me tu inveſtignte the rauſe, experiment 
having ſhewn me, that a certain degree of ſo- 


aur heat quickhy Kills the ſpermatic vermiculi, 
although the ame degree in an apartment does 


them no injury. 1 could not be perſuadetl 
that the fimple heat: of the ſun ocrcaſioned this 

deftro&on. , I imagined the cauſe entirely 
different. My firſt idea was, the ayitation af 
the air: I thought that hen I put the ſemen 
without the window, the vermiculi were mone 
affeted by the violent action of this element, 
au ſooner; yielded under it, than choſe within 
the apartment; at leaſt, it was here leſs agitated. 
Aut this imagined-cavſe- was falſe: for I put 
two glaſſes, provided wih the ſame ſemen, 
Without the window, and equally expoſed to 
the air; with this difference only, that one 
was in the ſunſbine, and the other in the ſhade. 
Thoſe expoſed to the ſunſhine, always died ſe- 
weral hours ſooner. than thoſe in the ſhade. 


Further, I put a diviſion in the ſeminal fluid of 


*he fame glaſs, ſeparating it into two parts; 
fo) that one was expoſed to the ſunſhine, and 
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8 this latter denen leer ſurrines 
thei of the other, 1655 
Attentively contemplating: the ſemen wich 
hb naked eye, I ſuſpeched another .cauſe. 1 
ſaw the ſemen not only greatly diminiſh, but 
become more; denſe,. and change colour, . 
then thought that this groſſneſs might be noxi- 
ous to the vermiculi. To aſcertain the fact, * 
employed an eaſy: method, . which was, to pre- 
vent the evaporation of the ſemen in the fun, 
ſhine, becauſe the denſuy might be occaſioned 
by the evaporation. of the more volatile parts 
and I attained my puxpoſe, by hermatically ſeal, 
ing ſeveral capillary tubes full of femen, then, 
expoſing them in the ſunſhine, - along with an 
other portion of ſeman, in a watch glaſs, "The 
heat of the ſun raiſed. the thermometer to 72%, 
The vermiculi in the watch glaſs did not live 
an hour; but thoſe in the capillary tubes re, 
tained all their vigour at ſunſet, although the 
experiment was made in the morning; and an 
hour after mid-day, the heat of the ſun. equal- f 
led 10. Upon the following days, I expoſed 
to the ſunſhine" other capillary tubes, prepared 
as above: the vermiculi were long alive.” Theſe 


repeated facts therefore prave, firſt, that the 
ſudden dearh of vermiculi in the ſunſhine, is not 
properly the effect of the heat of the ſun, as it 
vent deen ie ere e the pillary hes 
"OM as ſoon as i the open veſſels; ler 

* condly, 


ys — eee eber 


Evndly; we wunmst aſcribe their zmine tate 


death but to ſome vVicious/quality*ob wttertidien. 
Hequired' by the ſemen, when brpoſed tothe 
ar; and againſt wich it is ſecured in u eloſe 
veſſel But as it does Tot ſeem to arife from 
any other cauſt, than from the” thickemifig of 
the femeng ſince putrefackion cunnbt begin in 
o Hort a uhme, we are induced to fappoſeithis 
chickening to be the ſole cauſe of their death, 
Or at leaſt an eſſential reaſooon S2ogrly ot 
Thoſe facts have been illuſtrated bythe l. 
bowing - I placed in the ſum two 'gtaſs tubes, 
Aled with femen tb à given heiglit, and ſtep. 
ped witk a ſtopper well tted; with tliis diffe- 
rene only, that the ſtopper of one tube toùch- 
ed the ſemen; and that of the other Was an inch 
above it! The tübes were placed erectz each 
[containing an equal quantity of ſemen, In an 
hour and a half, che inſfuenes of the fon had 
occafioned'no evapOration in the tube with the 
ſtopper touching the ſemen: it was indéed im- 
pôſhble, as there was no vacuity berween them. 
But the ſemen in the other tube had'evaporit- 
ed. TTaw the inſide of tlie glafs covered with 
* thin pelliele, formed! 6f a very "tranſparent 
aid; which ebuld only be the more ſubtile 
Parts of the ſemen volatilized by the heat: The 
[quantity of che ſemen was diminiſhed; Which 
cbuld not be otherwiſe, as it Was à Attle cfck. 
er: neither of 'Which Gircuniſtatices Was? re- 
2 5 marked 


8 
marked in the other tube. L examined the two 
ſemina with a magnifier. The vermiculi of chat 
where no evaporation appeared, were full, of 
viyacityg thoſe of the other all wete deal. 
Thus it is evident, that the ſolar heat dogs hot 
kill the vermiculi, but that their death is on. 
honed, by ſome noxious qualiry imparted hy 
heat to che ſemen 3 Which either cenſiſts in it 
becoming more groſs, or in ſome othet quality 
it thence derives, or which is produced upon 
this ecaſion. This ciropmſtancs alſo corre- 
ſponds With the nature of the animals, Which 
dre injured and periſh, if the ambient Huid in 
which they live, begins to alter er Ipoil . "= 
It yet remains to explain how two degrees 
of heat, different in effect, but equally intenſe, 
can; have ſuch oppoſite effects: far the imme - 
diate action of the ſunſhine changes the ſeminal 
fluid in ſuch a manner;;; that it kills the: whole |. 
vermiculi; while the ſame degree of beat, in a 
heated apartment, does them no injury. I 
have not made enough of obſervations \to;ſolye 
this, problem; ddt 190 3d ni nete gf; malt 
We have ſeen, that the ſeminal, vermiculi 
continue to move complete days in cloſe vel. 
Lels, and perifly in ſome hours in the open aig, 
Have ſhewn, that this long continuance of life 
in cloſe tubes, ariſes from their, being ſhelter ed 
iam the influence af the air. From, avalogy 
ee PIO; rng. ker (his might occur at all 
DAs | | ſeaſons, 
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ons, - But arguments drawn from induction | 
hould not be uſed by philoſophers, ſigce thez 
gre often ſupported by deceitful facts; the pre- 
ſent caſe may afford a new inſtance. During 
Winter, the vermiculi,- in tubes hermetically 


fealed,, become motionleſs in the ſame time ag 


thole in watch glaſſes expoſed to the open air + 
that they ſhould becomę motionleſs, the cold 
of freezing is not required... In an hour and.a 
half, I found them motionleſs i in the tubes, the 
fame as in, the gpen air, when the thermometer 


Was at 45 That the vermiculi may live in 


ſmall tubes, à certain degree of heat is neceſ; 
ſary, which my SSpericeat indicate to be 52 


or. 54. F NOR! 


When the nermicul} —.—— Sale fom 
cold; in open, velſels, it is not always a ſign. of | 
death; ſometimes i it only indicates à ſimple le- 

When included in tubes, I have, by 
means of heat, from perfect reſt reſtored them 
to their natural motion. I have even produced 
4his reſt and motion ſucceſſively, by tranſports 
ing the tubes from heat to cold, and wice verja, 
We muſt zemark;” that the repetition. of this 


operation enfeebles the vermiculi ſo much, that 
in a certain time they cannot recover en 


ang periſh for ever. 7 
I wiſhed to learn how long the 1 could 
remain lethargic without deſtruction, ſe that: 
; them to a warm e they n 

1 


Sun VE Attb bt. hy 


Nil Hſin their power and motion. 1 have 
found myſelf unable to determine the Units of 
mis; but it appears in a great meaſure to de- 
pend upon the degree of cold to which they 
have been ſubje&ed. If the cold ſurpaſſes 
freezing, and we delay Tome hours to remove 
them to a warm ſituation, then they revive 
no more, or but a few are re· animated, and 
theſe are generally very weak and ill. If 
the cold is leſs Lg 50 and the thermometer 
falls only to 39 or 41%, they may remain le- 
thargic fourteen hours, and even longer. 1 
do not intend here to demonſtrate to the 
reader, that the accidents happening to ver- 
miculi in capillary tubes, completely quadrate 
with thoſe experienced by animals expoſed to 
cold, and that cold is fatal to them as to many 
inſects: this may be underſtood without ex- 
planation. If we ſhould now unite theſe traits, 
with the reſt diſperſed throughout this work; 
with the death of the vermiculi cauſed bh 
poiſonous exhalations, by che odour of cam 
phire, the oil of turpentine, the fumes of ſul- 
phur and tobacco, by the effluvia of moſt ar- 
dent liquors, and the electric ſpark; as I have 
proved; we ſhall have an aſſemblage of proofs, 
ſo convincing, ſo deciſive of the real and ab- 
ſolute animality of the ſeminal vermiculi, that 
2 not "_ other: evidence could be re- 
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179 SENINAL VERMICULI. 
pired, to prove that atoms ſo.. minute are of 


ſuch a nature as the vermiculi ſeem. to be. 
I wiſh to excuſe the inconſiſtency between 
what [ have hitherto ſaid of ſeminal vermiculi, 


25 


ang the little 1 ſaid of cem in my firſt treatiſe 


upon infuſions. . here, I ſpoke. careleſsly of 
hem; I had not then ſtudied them; I had 
conſulted what others had written upon them, 
and adopted the theory which ſeemed to be 
beſt ſupported by facts. J I did not heſitate to 
adopt the opinion of M. De Buffon, an and with 

im ſuppoſed t the vermiculi not to be real ani- 
mals; as this opinion appeared to be ſupported 
by obſeryations more numerous, better. detail- 


ed, more conneQed, and convincing, than thoſe 


of Lewenhoek. Then, J thought thus, and 
ſhould 5255 have thought the ſame, had not 
the obſeryation tions 1 have related convinced me 
of. the contrary ; and I flatter myſelf, that 1 
ſhall not be reproached if my former opinion 
was different from that I now have. POR 
This chapter Gal be finiſhed with reflec- 
ions upon. ſome. queſtions, as curious as nice, 
reſpecting our vermiculi. Jo me they were 
communicated in a, letter from M. Bonnet; 


and the reader cannot better judge of them, 


than when he has them before his eyes. After 
informing me of the ſingular opinion of Lin- 
neus, that the vermiculi are inert corpuſcula 
Heating 3 in the ſemen, he adds, I return to 
| {1 the 
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© the ſeminal vermiculi, and I cannot doubt 
© their exiſtence. They are, of all the animal 
* cula of Liquids, thoſe which have moſt excit - 
ed my curioſity : the element in which they 
live, the place of their abode, their figure, 
motion, their ſecret properties, all, in a word, 
* ſhould intereſt us in ſo ſingular a Rind of mi- 
< nute animated beings. How are they found 
© there, how are they -propagated, how are 
they developed, how are they fed, and what 
© is their motion? What becomes of them 
when the liquid they inhabit is returned by 
< the veſſels, and mixed with the bload ? Why 
do they appear only at the age of puberty; 
< where did they exiſt before this period? Do 
< they [ſerve no purpoſe, but to people that 
„ fluid where they are ſo largely ſcattered ? 
How far are we from being able to anſwer 
< any of theſe queſtions | And .how probable 
< it is, that future ages will be as ignorant of 
* © the whole, as our oon! if, as I have faid, 
< part 12. and 13. of the Palingene/ie, out 
world has been chiefly made for underſtand- 
ings, which enquire into the hiſtory of ſper- 
matic vermiculi, and that of the moſt myiſte- 
rious productions of the globe: You: m 
« ſee, in articles 131, 132, 134, 135, of my 
* corps organiſes, that, in my youth, I attempt- 
ed to conſider our animalcula. Obſerve what 
£ 38 laid upon this occaſion in article 135, con- 
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8 cerning the animalcula of infuſions: “ Re- 


5 ſpecting the appearance of animalcula in fub- 
5 ſtances which have been boiled; or ſubjected 
to a degree of heat, at which we cannot con- 
* ceĩve that any animal may live: the difficul- 
te ty ought not to ſurpriſe us too much, as it 
teig founded: only upon our ignorance of the 
*/theat', which certain animals may ſupport. 
* Beſides, it is not certain, that thoſe animal - 
d cula were in the infuſed ſubſtances. Per- 
*</ haps they might inhabit the air confined in 
te the veſſel, and paſs from it to the infuſed 
te matter. Perhaps there is a perpetual circu- 
ee lation of thoſe aerial 'animalcula in organiſed 


bodies, and in bodies organiſed in the air. 


12 yr know no animalcula more fit than ſemi: 
5 nal vermiculi, to demonſtrate how well it 
pleaſes the Supreme Wiſdom to multiply ſen- 
dient beings, and to leaue no portion of na- 


ture void. Could we have ſuſpected, that 


this precious liquid, the reproductive principle 
of large anĩmals, was at the ſame time deſtin- 
5.ed for the aliment and pleaſure of an innu- 
| beings? It is thus, that this Adorable Wiſ. 


dom has preſided over the formation of the 


S univerſe, and has known to make the ſame 


production ſerve for ſuch! different purpoſes. 


The Author of Nature, have I ſaid, Con- 


te thing uſeleſs. The pollen conſumed in the 
ct generation of | plants is very little, compared 
c with the whole quantity each flower affords. 
«©, Wiſdom has, therefore, created the induſ- 
e trivus-bee, which uſes the ſuperſluous part 
© of this duſt; with an art which the moſt 
4 ſkilful geometers know not ſufficiently to ad · 
<<, mire, The pollen of the ſtamina apparent- 
« ly ſupplies the neceſſities of many other in- 
„„ ſecs.” And thoſe: inſects are in ſome re- 

ſpect to the pollen, what the ſeminal vermi- 
culi are to the ſeminal fluid 

The origin of certain worms in the human 
J body, and in the body of animals, is a pro- 
blem ag yet unſolved by naturaliſts Such; 
in particular, is the origin of the Hh. I 
ſpoke at length of this ſingular worm in my 
diſſertation. The origin of ſpermutie vermi- 
© culi is a problem ſtill more profound. + How 
ever, I ſhould much incline to preſumez that; 
as thoſe I have mentioned in my diſſertation, 
they originate from without. The change of 
* temperature, abode, and nutriment, may pro- 
« duce, firſti in individuals, and then in ſpecies; 

very material alterations, to our eyes diſguiſing 
the primitive appearance. A worm deſtined to 
* live in the waters, and tranſported. to our in- 
© teſtines, might not periſh, and yet be very 
much diſguiſed, eſpecially if introduced when 

young, or under the form of an egg, or 
* N 3 I « ſemenz 
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* ſemen: and, if the worm was to propagate; 
the fubſequent generations would be ſtill 
more diſguifed. Let us ſuppoſe, therefore, 
that the ſemina of certain infuſion animalcu- 
la may he introduced: into the feminal reſer- 
voirs, by the circulatory ducts: they might 
be developed and live there. There is no 
doubt, that this new abode, a temperature 
and aliment ſe different; may greatly affect 
the original form of the animalcula ;- and at 
< length occafiow changes, which may more 
and more remove them from their firſt ap- 
© pearance. All mankind had the ſame origin. 
What varieties, and ſtriking varieties, are 
there in the human ſpecies! Eet us com- 
* pare the inhabitants of the Frigid zone, witlt 
thoſe of the Temperate region; and thoſe of 
« this; with the inhabitants of the Torrid zone; 
and we may: ſee the different ſpecies of men. 
The ſemina of certain infuſion animaleula 
are probably ſo minute, that they may eafily 
arrive at the reſervoirs of the ſeminal fluid. 
6 Apparently; they ae excluded: only in thoſe 
© ſeminal” liquids that have acquired a certain 
perfection; which happens only at the age 
of puberty. It would be à moſt curious ex- 
periment, to try whether the animalcula of 
infuſions would live in ſome ſeminal fluids: 
and, in the ſame manner, to try whether the 
th mina! vermiculi would live in infuſions. 


It 
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It would, above all, be neceſſary to regulate 
< the temperature of the place; and of the ffuid. 
< Who can ſay; that this experiment, which is 
certainly very new, will not fueceed. I co. 
municate to you all the ideas that ſuggeſt 
_ © themſelves” to me. My maxim, in natural 
« hiſtory, is to deſpair of nothing; and to ins 
© terrogate nature in every way, even the moſt 
uncommon. Why ſhould we ſay a thing is 
impoſſible, becauſe we have not ſeen it ſuc- 
© ceed? I found my maxim upon our pro- 
found 1gnorance of the ſecrets of nature, and 
upon the deviations which; in many caſes, 
© ſhe-feertis to make from her ordinary courſe. 
Every where I ſee an univerſal latitude, the 
©: limits-of which Lam ignorant. They can be 
© difcovered by experiment alone. And how 
much may experiments of every kind be 
combined, e N e —— 
6 fected !? mod atits tries 
The difficultyi of the queſtions nopoſed in 
this valuable extract of a letter, is too well de- 
fined by its illuſtrious author, not to be ſeen by 
one who has the ſmalleſt portion of philoſophy. 
It will always afford me a good excuſe, if I only 
attempt to anſwer the doubts by diſtant conjec- 
tures. The queſtions ma) be reduced to three. 
1. What is the origin of the ſeminal vermiculi? 


2. How do they propagate ? 3. What 9 01 
do NN ſerre ? 


„ he 


TS. 
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I return to the firſt. Although M. Bonnet 
makes no aſſertion, we nevertheleſs perceive his 
inclination to think the vermiculi dave an ex- 
ternal origin. Such has been the opinion of 
many authors in eſteem ; and ſuch is. the opi- 
nion of thoſe who think that the worms in the 
body of man and animals ariginate from with- 
ont. Sir Charles Linnæus believes the abode 

of; the tenia to be in the waters; there he has 
found them very ſmall, and even in ſome fiſhes, 
particularly n tench, which ſeems to favour this 
opinion. But we ſhould be certain of the iden- 
tity of the ſpecies. of tenia found in the waters, 
with that ſound in the human body; and of this 
vehave not yet ſuffibiĩent proof. We cannot deny, 
at the ſame time, that very certain obſervations 
demonſtrate that ſome worms of the human body, 
at leaſt of the bodies of particular animals, are 
actually produced by inſects of the great world. 
Such are thoſe inhabiting the rectum of the 
horſe, the frontal ſinus of ſheep, goats, and the 
larynx of ſtags; by the diſcoveries of the Py 
brated- naturaliſts, Valliſnieri and Reaumur. 
With reſpect to ſeminal vermiculi, my obfer- 
vations will not allow me to aſcribe them to an 
external origin ; for, was it ſo, certainly I muſt 
once have perceived it. More than fourteen 
You. have elapſed. fince I we: ben occupied 
with 
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with infuſions, ſince I have ſtudied the waters 
of marſhes, ponds and ditches. I can however: 
ſay, with abſolute ſincerity, that among the in · 
numerable multitude of minute animals, there 
are none reſembling the ſeminal vermiculi of 
man and other animals . I do not deny, that 
by ſuppoſing they paſs from the water to ani- 
mated: bodies, they may poſſibly undergo ſome 
change or alteration, operated perhaps by the 
cauſes the Geneveſe philaſpbes demila, hieb 
he has rendered probable by demonſtrating, chat 
animals changing their climate and aliment, fuf-' 
fer an alteration : Ranæ in Ebuſum inſulam 
5 delatæ colores mutant; avues in regione Sep- 
6 tentrionali albeſcunt, in Meridionali nigreſ- 
<© cunt: ſic vulpes, urſi, lepores mutato loco, 
e colores et quandocunque mores mutant. IL 
alſo acknowledge, that the form of the body of 
m. may e its nr bros 3 that 
ih Firn 6 the 
© This hat bes Ad Webb Wp Mae 
appears in his 301. letter: Licet varias et indole diver- 
« ſiſſimas aquas contemplatus ſim, nec iſtius modi animal - 
« cula (id eſt ſpermatica) nec quidquam quod animalcula 
« iſta ſimilitudine aliqua vel figura referret in ullis unquam 
« aquis obſerraverim. Other obſervers agree as much as 
I could defire, with Lewenhock arid myſelf. Among 146 
genera which Muller has claſſed, he has only ſeen one re- 
ſembling the ſpermatie vermiculi of the iheep. It is tat 
he calls Cercaria. But this ſpecies, which is the only one 
that has been obſerved, and very ſeldom found, (in infu- 


ſione animalf raro), would be far from being able to % 
exiſtence to all the different ſpecies of thoſe vermiculi 


the parts may become larger or ſmaller, accord- 
zug as the new element agrees with their na- 
ture: but I cannot think they will loſe their 
priſtine figure, to aſſume one very different; or 
that the firſt change will be ſueh as to prevent 
chem being recogniſed; for then the internal 
ſtructure:muſt be changed alſo. But it would 
be as if one ſnould fay; that after their former 
organs were entirely or partially changed, they 
were new beings. This would rather be a 
creation, than a change. 
The ſeminal vermiculi not only differ from 
animalcula in ſhape; I have likewiſe ſhewn them 
to be of a nature and conſtitution effentially dif- 
ferent. Such are the differences mentioned in 
the former chapter, and in that preceding it; 
ba a omit them here, to avoid-repetition: 
M. Bonnet ſuggeſts an ingenious expert. 
ment: to try whether the ſeminal vermiculi 
would live in infuſions, and the animalcula of 
infuſions in ſeminal fluids. I had already done 
this in part; but upon paſſing the animalcula 
of putrid into recent ſemen, and the vermiculi 
of recent ſemen into that which was putrid, 1 
ſaw the whole vermiculi and animalcula periſh. 
At the ſame time, to ſatisfy the curioſity of my 
illuſtrious friend, inſtead of corrupted ſemen, 
I made uſe of vegetable infuſions. I took the 
precaution, that thoſe where I put the vermi- 
culi were of the ſame heat as the ſemen when 
1 | in 
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in the body of the animal; and that the ſemen 
wherein the animalcula were put, ſhould have 
the temperature of the atmoſphere: but I never 
could by this method prevent their death. There 
was, however, a little difference: the ſeminal 
— periſhed immediately, and the infa- 
ſion antmalcula died in 2 few minutes. 13460; 
the vermiculi — eee 
from without to the ſemen of animals, ſeems to 
me a ſufficient: reaſon why that cannot be their 
origin. For, the ſmalleſt animals of our world 
periſh when obliged to change their food, a8 
we ſee in caterpillars feeding upon determinate 
plants; when the plants are changed, they die. 
So that, if we give ſilk- worms any other than 
mulberry leaves, they very ſoon ſuffer, if they 
do not immediately die. Beſides, not only do 
inſects periſi when the plants are changed, but 
alſo when the places of the ſame plant they na- 
turally occupy are changed. How many hun- 
dred ſpecies of inſects feed upon the pear tree ? 
The ligneous parts ſerve ſome for food and ha- 
bitation: ſome inſinuate themſelves between 
the bark and the wood, and never quit their 
retreats: others, to conceal themſelves, fold ſe- 
veral leaves together, and feed upon the moſt 
delicate parts: others prefer the branches, and, 
penetrating, form tumours there: ſome me- 
nace the flowers, and others the fruit. Let us 
change 
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change this order: let us tranſport the inſects 
of the wood into the bark, and, reciprocally, 
thoſe, of the leaves to the roots; and ſo on with 
the xeſt, changing their nutriment and abode. 
cannot perceive why the ſame thing ſhould not 
happen to ſpermatic vermiculi, if they paſſed 
from water to the ſemen, ſince their aliment is 
completely changed. It is not enough to ſay, 
that we have an example in the worms in the 
horſe, the ſheep, or the ſtag, which live in a 
place, however, where their exiſtence did not 
begin; for I may reply, that they have not paſ - 
ſed from a large to a little world, after living 
in the former, but are developed in the quad - 
rupeds where they have been depoſited by flies, 
where they remain until maturity, and where 
they feed upon the ſubſtance of the animal. | 
If, before they acquired this maturity, their ſis _ 
tuation was fortuitouſſy changed, it is moſt like- 
ly they would periſn. We ſhould ſee them pe- 
riſh,} or. rather, not expand, if the producing 
flies laid their eggs elſewhere. Whence it fol- 
lows, that chis example confirms the general 
aum ren dne ae bool il: tre bows 
But if we cannot believe that the vermiculi 
come from without, what is their origin? We 
ſhall reply, what Valliſnieri has ſaid upon the 
origin of the worms of the human body: They 
are produced, fed, and they multiply in us 
2 | | and 
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and in other animals: they paſs from genera- 
tion to generation with the nutriment the mo- 
ther affords in the uterus, and the milk which 
is imbibed. This Hypothefis ſeems to me more 
likely than the other! According to M. De 
Buffon's aſſertion, the ſemen of the female is 
full of vermiculi perfectly like thoſe in the ſe- 
men of the male. I doubt not the truth Uf 
this: it has been obſerved before him, and de- 
feribed by Signor Bono, a celebrated” phyſi- 
eian, and an excellent obſerver of ſpermatit 
vermiculi, incapable of ulteting- any facts at 
he is unprejudiced in favour of theory *:\ What 
has been obſerved in the female ſemen by thoſe 
two naturaliſts, I have ſometimes, but rarely, 
ſeen in the blood. In my long reſfearches up- 
on the phænomena of circulation, I happened 
to obſerve in the meſenterie blood of à frog 
and three newts ; I know not how many of 
the ſetninal vermiculi peculiar to thoſe amphi- 
bia; There was no hazard of being deceived; 
becauſe there was no room for miſtake. One 
could not fay that thoſe vermiculi fortuitouſly 
mixed with the blood, from the rupture of 
ſome of the blood veſſels of the teſticles or the 
vaſa deferentia, ſince the frog and two of the 
newts were females; and the blood veſſelsz; as 
well as the generative organs of the male, were 
eg ries orgs myſelf by a careful exa- 

Y e ee 2k minatzon, 
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mination. The vermiculi were actually im- 
priſoned in the veſſels, and were pretty viva- 
cious. They were ſeen in che arteries, ex- 
cepting a ſingle time that I ſaw'them in a vein. 
The artery of a frog tadpole ſnewed me ſome 
again; I even ſaw ſome in the blood of a ſuck- 
ing calf, and alſo ſome in the red globules of 
the blood of a ſheep. I recogniſed them as 
real ſeminal vermiculi, -for | they had all their 
Characterſtics. Thoſe obſervations prevented 
my ſurpriſe, when mixing a drop of ſemen 
with a drop of blood, ſo that the vermiculi 
lived as before. I have obſerved the ſame 
phenomenon: with ſaliva; and it is natural to 
re. it kan be found in e mm 
fluids. 4 
From theſe facts. I Min two abun 
The firſt, that it is not abſurd to ſuppoſe,” that 
the mother may ſerve as a conveyance for the 
ſpermatic vermiculi, to paſs them to the young. 
The ſecond, that they live in the fluids of the 
young, particularly in the blood, and are in a 
manner retained there until puberty; then, the 
ſemen matured, affords them aliment, and a ha- 
bitation fat for their propagation. I ſay, in a 
manner; becauſe the rareneſs of the ſeminal ver- 
miculi in the blood, ſuſſiciently proves it not 
to be a fluid, which agrees too well with them, 
happening . ** the aliment found 
| there 
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there not being yery fit for them. Although 
the ſemen is derived from the blood, yet ate 
they two very different fluids... To this it may 
be oppoſed, that the vermiculi found in the 
blood of the male are the ſeminal vermiculi, 
re abſorbed by, che vellels, and. mixed with Ahe 
maſs of the blood. This objection would be 
well founded in adult males ; hut it is ãnſuſſi- 


cient where they, are not ſo, as in tadpoles and 


ſucking calves: in the former, the organs of 
generation are not developed, and thoſe of the 
latter are not inhabited by vermicul. 
ys The father may be an inſtrumental cauſe of 
the propagation. af the vermiculi. This may 
take place in almoſt every ſpecies of animals, 
This method I find at leaſt more direct, or per- 


haps more natural, than the other: I ſpeak of 


the act of tecundation, which may convey the 
germs of the vermiculi to the embryo, by-the 
immediate vehicle, of the ſemen. That the 
eggs of females may be fecundated, they muſt 
be bedewed by, the ſpermatic fluid of the male, 
which muſt act upon the included embryo: it 
ſhould act not only externally, but alſo inter - 
nally, for we know that it regulates the parta 
of the foetus ? It is therefore neceſſary that 
the fœtus ſhould, be penetrated by it; and in 
this manner it will be eaſy to introduce the ver · 
wär Kalte al ne ee _ ler 
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the foundation of a little colony of vermiculi; 
which takes poſſeſſion of the ſeminal fluid, and 
N birth to a numerous people. 
The ſecond queſtion reſpects the manner in 
which the vermiculi propagate. In the almoſt 
infinite number of experiments which I have 
made, I'have always paid attention to this in- 
tereſting point. After ſeeing a prodigious 
number of infuſion animalcula. multiply by a 
diviſion of the body, I inveſtigated whether the 
— vermiculi propagated in the ſame man- 
But I have had no indication of this. It 
is ns when they proceed from the animal's 
body, or when. the vermiculi begin to be ill, 
they are leſs ſit for dividing than when in their 
natural ſtate, when they are vigorous and full 
of life. I do not deny, that this is poſſible; 
but, ſay it was ſo, it ſeems morally impoſſible 
that among ſo many millions of vermiculi 
which I have at different times obſerved, a- 
mong fo many ſpecies, there was not one in a 
ſtate to divide, or which did divide, as is ob- 
ſerved with the animalcula of infuſions: nei- 
ther have I obſerved, that the vermiculi propa- 
gate by ſhoots, like polypi. So that, abiding by 
the different modes of propagation hitherto 
known, it would ſeem a proper concluſion, that 
the vermiculi multiply by means of a foetus, or 
of eggs: but I muſt admit that I never ſaw 
either the one or the other. N 
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LI arrive at laſt at the queſtion; Whitt'is the 
uſe of the vermiculi'” Lewenhoek's opinion is 


well known; he thinks theyarcthe immediate 


authors of generation: ſo that thoſe of man 
will be ſo many homünculi, and thoſe of Hörfes 

ſo many foals, and thus öf the feſt. We Gan” 
not deny, that this idea is very ingenious: ft 
is unfortunate, that it is not real. 1 ſhould de- 
part from my plan, did 1 attempt to refute it? 
adthors celebrated, and known to philoſophers, 
have done this with ſücceſs. But I cannot re- 


ſiſt ſaying a word upon the beautiful difeovery, 


of Haller, hieh is completely decifve. He 


proves by facts, ſo convincing that we cannot | 


refuſe our äſſent; that the fetus belongs to the 
female; that, entire, it pre-exiſts fecundätionl. 
It is cherefore clear, that the male vernifeult” 


canh6t'be fœtus: The circumſtancès eſtabliſ: 


1 


ing ts artecvery, are explattied'in hls trestif: 
upon the chick 2 me e weine, 


I we refuſe the vetmicult thl noble pur 
poſe, we do not fail't6 alerdbe ther 16 thenl. 
Some phyfiologiſts' hive thought them the cäufe 
of venereal pleaſures: others, that they preſerve” 
the fluidity of the femen +” and ®thets, that they 
effet certain unknown purpoſes. All have en- 
deavoured to divine it. There exiſts in us and 


in other animals, this wonderful "multitude of 
animated beings, and many larger vermes, of 
which Rhedi has given 4 hiſtory, in a work 


O upon 
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) Ko the lobe, beginning wich man, and de- 
Inn not excepting the ſmall- 
eſt . Each has externally animals which it 
feeds, as this naturaliſt proves in the ſame work. 


habit the external and internal parts of others; 


en Frowledge ; 5 and it 


And 1 hepe 1 ſhall de pardoned. for only gueſ- 

dug at the other two : their intricacy bas . 
vented me from doing more. 

The intent of this work, was to 1 
with all, poſſible attention. and accuracy, the 
| Progerties and nature of the myſterious. inhabi- 
tants of animal femina ; allowing myſelf to diſ- 
euis and refute the opinions of others. learned 
in the ſubject, becauſe. their celebrity and di- 
viſjon had created douht. I leave the learned, 


judicious, and impartial reader to conſider, 
whether 1 eee and e ava 
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But why do all thoſe generations of animals in- 
why wete they created? This I think is be- 
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ings; and of deſtroying; life in thoſe already in 
exiſtence; tlie preſence of air itſelf. is conſider» 
ed equally noxious, when its circulation is im- 
peded. A general rule has been eſtabliſhed, 
That all animals and vegetables, forced to re 
ſpire the air of cloſe veſſels, periſh irrecoyer- 
ably. It is thought equally certain, that ſgeds 
do not germinate, and that eggs are not ex- 
cluded in the fame ſituation. The great Boer- 
haave ſpeaks thus of all. « Ovula quorum- 
40 cumque inſectorum in vitris accurate elauſis 
&© non producunt, licet tepore fota fœatus ſe» 
«© mina plantarum vitæ macerata, optime com- 
4 miſla tertæ atque requiſito excitata calore, 
N 02 8 55 non 


4 


£96 _ ANINALS/ AND VEGETABLES | 


non tamen creſcunt, neque dan viter ulla 
e ſigna actuoſæ. 

Such is the opinion of all ohiloſophers and 
naturaliſts; s which for ſeveral years 1 confi- 
dently adopted, which I believed certain with 
reſpect to the animal and vegetable kingdoms. 
But my experiments upon infuſions, inſpired 
me with a juſt diſtruſt of it. I had diſcovered, 
that the animalcula of infuſions were produced 
and lived in veſſels hermetically ſealed; and I 
had ſeen the ſeeds I made uſe of, germinate 
there. Thoſe facts did not agree with the opi- 
nion generally received, which induced me to 
ee the limits and conditions of the 
maxim, Tut air which is conſinad, and cannot 
_ be renewed, is noxious to the beings in life, aube. 
" ther animals or vegetables, ſubjefted to its influ- 
ence. With this deſign, I reſolved to repeat and 
to diverſify my experiments upon the animal. 
cula of infuſions, and the ſeeds of plants-grow- 
ing in cloſe veſſels. I likewiſe-wiſhed to make 
experiments upon fome animals, the great ana- 


logy of which with the animalcula of infuſions, 


would'induce us to ſuppoſe, that the noxious 
influence of ſtagnant air would not ſo eaſily af. 
fe@ them, as it would animals ranking higher 


in the ſcale of beings. I therefore made expe- 
riments upon the eggs of many terreſtrial and 


aquatic inſects; and nature has afforded thoſe 
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illuſtrations, wh former authors have fought ; : 


in vain. "2 RIO4 T0) 
From effects 1 ended to cauſes, ends en- 

quired why confined air could, in certain ſitu- 

ations, be injurious to animated beings. Thus 

I paſſed from one reſearch to another. The 5 
work inſenſibly encreaſed in my hands, and be! 
came much more conſiderable than I at firſt 
expected. Since I preſume to puhliſii it; to 

leflen the txdium of the reader; it is divided in- 

to three chapters or ſectionz. The two laſt, in 
particular, explain the cauſe of the death of 
animals; and the firſt takes at comprehenſive 

view of thoſe which are ſubject to the impreſ- a 
ſion of ſtagnant air only in certain circum- 
tangent N end e e att e rr e "pn; 
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1 PROVIDED'A tai aner of veſſels. In 
each I put an infuſion of ——— 
expreſsly made 1. the — were 
large, each would contain 14 or 15 pounds of 


water . To examine the inſuſions, it was not 
neceffary to break the veſſels; but it ſufficed to 


cCuaule the included Hquid pals to u dry port of 


me glaſs, and then obferve it with a powerful 


magnifier. The glaſe was ſo tranſparent, that 


the animalcula were ſeen ſwimming in the fine 


erat adhering" to woah internal e were wn _ 
2. e ee „ n 23715 ie 
My experiments were made Gs "as hd 
. of Spinng; and it was not long before animal. 
cula begun to inhabit the veſſels, and to inha- 
bit the Whole. The periods of their encreaſe, 
diminution, and deſtruction, were the ſame 
bete, as in he bpen*&r.2 1 . % 45 
Upon repeating the ſame experiment ſeveral 


_ fimes with different ſeeds, all afforded animal- 
cula. I remarked one difference: the number 
of en, Was rere eee. great, 

| ſs Which 


+ ® Tglye ounces in the pound, 
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Which 1 have obſerved before. One mode by 
which thoſe animale propagate, is the natural 
diviſion ef the body; and this divifion likewiſe 
takes place in confined ai. Applying the mag- 
nifier to the ſide of the veſſel, I ſometimes ſaw 
the animalcula dividing through the middle, ſo 
that che parts wers connected by,a ſhort, fila- 
ment: others appeared like two, minute elon- 
gated ſpheres, touching in ſexeral points ;. 0- 
chers exhibited,, on the qutline gf the body, a 
contraction, or the ene ge a- 
hardly begun. t in tnc ee 
The duration of ies "andahe mauiliglication 
I had obſerved in the animalcula of infulons, | 
I likewiſe ſaw in the anguillz of vinegar con- 
fined in cloſe veſſels. , From the; beginning A 
April, till the end of November, they w 
ſeen; and they continually became, more. — 
merous. It is true, as the Winter advanced 
the cels periſhed; but the ſame happengd to 
thoſe in vinegar in the open air, the gauſe of 
which was the encreaſed cold. We know thats 
during Winter, vinegar is without, gels. 
While I made thoſe experiments, the Ma- 
ue of eme be gras; e i 
ſets, and the tadpoles of frogs. Upon ele, 
I made the ſame experiments I had made. ing 
the animalcula of infaſions, and the gels of vi- 
negar. I begun with the larvæ of, inſects. Se- 


veral 1 confined in veſſels with ditch water, 
* _ 
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encreaſed; and they died, it is probable, leſs 


whether they underwent their 


neee AND een. 


mat, ithey might find: alimen-amongithe quark: | 
ty, of heterogeneous matter, of which the wa- 


ter was full. The larve did not ſuffer from 


this conſinement: all changed to nymphs, em 
which, in time, proceeded winged flies. 

„Several tadpoles Were alſo confined in aha! 
veſlels along with a ſufficient. quantity of water, 
wherein I had put the marſhilentil to feed them. 
During twenty-four days their ſiae conſiderably 


from the ſtagnation of the air, than becauſe 
the, lentil was, completely conſumed. | The tad- 
poles were young. I repeated the experiment 


upon grown tadpoles, whoſe limbs had already 


begun to appear. This period I; choſe, to 2 


in conſinsd air. Several did undergo it, mY : 


diveſted themſelves of the tadpole form, to af. 


ſume that of the frog. But others periſhed be- | 
fore-attajning, their new ſtate 4 
N Those animals zuhabluing the waters, are 5 not 
under the ſame neceſſity of reſpiring air conti 
nually renewed, as the animals which nature 
has deſtined to live amidſt the air itſelf: 1 

therefoxe thought of making ſome experiments 
upon them. But, as I had made experiments 


upon tadpoles, that is, upon a ſpecies of ani- 


mal changing its ſtate, I was deſirous to re- 


peat them upon ſome other animals of the ſame 


3 nenn eee 
| ang 
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and my firſt experiments were made upon ſilk- 
worms. Thoſe 1 uſed with this intention, 
would a few days aſter have begun to ſpin their 
webs. Sealing them in à veſſel hermetically, 
they were fixed upon the leaves of a mulbetiy 
branch, the ligneous extremity of Which'T had 
immerſet in water, that the verdure of the 
leaves might be preſer ved for ſome time, and 
ſerve as food to the worms More than à third 
periſhed; but the reſt proceeded, as uſual; till - 
the eleventh day: they worked at the webs "as 
uſual, fixed them to the ſide of the glaſs, and 
there” ſhut themſelves up. Butterflies came 
from nine webs; from two there came none; 
Upon examining the ſterile webs, 1 found the 
larva trans formed to a chryſalis ; but the but. 
terfly did not come out, as it died wlüle in this 
form. The webs of the eleven butterflies” 
changing to caterpillars in this clofe veſſel, were 
of good ſilk; and their only Atkrente Hm d. 
thers,"was ln not being fo mand and elafte ge 
webs generally are of 
Other caterpillars; "eſpecially thoſe” of the 
elm and the oak, \underwent'the-ſame' changes 
as the ſilk· worms did in eloſe veſſels- I purſu. 
ed the ſame method, of confining theiti'in vef. 
ſels where I had put forte branches of the'trees,” 
immerſing the lower extremity in water 
The metamorphoſes of the 'Tarviz" of large 
. fleſt-flies, were . ſeen. I put 4 
. piece 


non - ANIMALS AND VEGETABLES. 


piece of fleſh, nearly putrid, at the pottom of 
one of the veſſels: it ſerved them for food nine 
days, that is, all the time they were worms, and 
until they became nymphs. |; We know, that 
when their change to nymphs approaches, they 
abandon the maſs of putrid fleſb, and, ſecking 
a dry ſituation, moſt commonly nn them- 
ſelves under an arid duſty earth. e 
td Thoſe I had confined, eee 
the fleſn, traverſed: the veſſel, and were in con- 
ſtant motion more than half a day. Their 
anxiety to eſcape, was clearly evinced; but be- 
at che extremity. of the neck, which was almoſt 
parallel with the table, and became perſectiy 
tranquil. There they inſenſibly contracted; 
5 their ſhape and colour diſappeared; they aſ- 
famed a light cheſnut colour, and exhibited 
_ every ſign of being changed. to .nymphs. , 1n 
this ſtate they remained fourteen . days; then 
the ſhell of the nymphs burſting, the flies, com- 
pletely reſembling the parent fiy, eſcaped. The 
winged inſefs lived ſeveral days in their priſon, 
. 
I may A tew words concer ning 
pened to the ſeeds I uſed eee eee 
developed like the animalcula, all germinated 


branches and the leaves filled the f 
capacity of 
| 8 ak 1 ſhould: not  negleQ to obſerve, 


that 


CONFINED/IN STAGNANT) AIR. = 203 


that all theſe vegetations appeared to be diſeaf 
ed, whether from their decay before producing 
fruit, or becauſe their colour was yellowiſh. 
But, ſuſpecting that this difeaſe was not ſo 
much the eſſect of the privation of the air, a 
of the beneficeat-influenge of the ſun; and the 
moiſture they muſt require to be ſupplied by 
the roots, which could not be obtained from 
the ſmall quantity of water, I endeavoured to 
diſcover the real cauſe. I put the ſame quanti- 


wel ſeedwints-vellels hermetically fealed; nd, 


Inſtead of water, ſubſtituted. a given portion 
of earth well moiſtened-. The plants ſoon 
ſprung up; and being ſome hours of the dax 
expoſed in the beams of the ſun, in a ſhort 

time they reached the ſummit af the veſſel, 
without yellowing, and they did become yellow 
only after a conſiderable period. I ſhauld add, 
that the ſeeds I made uſe of were, peaſe, maize, 
kidney-beans, red and bearded wheat, and rye. 
I planted two ſtalks of rye under the neck of 
the veſſel, where there was à ſufficient ſpace 
for their elevation : the neck being very long, 
they exhibited unequivocal marks of vegeta- 
tion, and tho car ſhot out of the calyx. This 
fructification would: have made the — 
progreſo, but for the approach of Winter. 
Io complete What, have ſaid of feeds con- 


ſined in veſſels, E ſhall remark, in paſſing, that 
1 have in this way obſerved more than 
twenty 
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twenty ſpecies" at different times, I have not 


Wund one trat did not" gerinnt. We muſt 


not negletct a fact eſſential for their production. 
Whenever they fpring in water, Wich takes 
place as well in cloſe as in open veſſels, the in- 
fuſed ſeeds muſt be partially above” the water; 
otherwiſe periſhi” This precaution was 
before* me diſcovered” by the celebrated natu- 
raliſt M. Duhame .. 
But if vegetable ſemina germinate wirhout 


exkeption in conſined air; what are We to tnk 


of animal femina andi the eggs of iniſects; which; 
according to Boerhaave's Opinion, and that of 
many philoſdphers, ſhould remain ſterile, even 
when the operation of cireumſtanees the moſt 
favorable to their production eoncurs? With 


reſpect to this I thought it was better to eon 


ſult nature, than to truſt to the ſcietice of others. 
I therefore made experiments upon many eggs. 
Thoſe I made uſe of, were tlie eggs of ſeveral 
ſpecies of mall beetles,” less, large fleſhi flies, 
nocturnal and diurnal butterflies; and 1 took 
chte to mark ſcrupulouſly What happened to 


euch kind: T' foreſee the anxiety the reader 


muſt experience to learn the reſult of thoſe ex- 
periments; and, in two words, J fatisfy his cu- 
rioſity by ſaying, the whole different ſpecies 


vere produced'the fie in confined as in open 


air. Boerhaave, adopting the received maxim 


entering the ard oy f eggs in confined air, 


"_ 


thus expreſſes himſelf in che Praletimer das- 
demic © Ova Bombycis in aere calido ex» 


«, cluduntur, ſi libere admittatur. Eadem in 
<, phiala elauſa nunquam producunt ſuum anĩ- 
<. mal.” Now, the fact is, that thoſe eggs 
hatch very well in claſe veſſels, as I have been 
convinced by every experiment I made. 
We muſt conclude, from all I have ſaid, that 
the air of cloſe veſſels is not an impediment to 
the production of plants or animals; but chat 
plants, without ap exarptinn (KDowH Ap Gs 
grow well there; that animals encreaſe and 


propagate their ſpecies. Thoſe which undergo 


metamorphoſis, experience the whole ſucceſ- 


ſmely, in cloſe, as well as in, open veſſels 
Why do we generally believe that ſtagnant 


air injures the production of animals and vege - 


tables ? | Analogy is, I believe, the-cauſe of this 


remarkable error. It was obſerved, that the a- 


nimals and vegetables upon which experiments 
were made, ſoon periſhed in cloſe veſſels; that 


ſeeds. and eggs confined. there were ſterile: and 


a general concluſion was draum, that ſtagnant 
air WAE decidedly, noxious to both the kinds, of 


living being. Wart: mou iti Rur | 
the veſſels. IL employed, were very large; that 


of water. With ni veſſels L.,obtaingd the. 
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reſfults 1 have mentioned. But the ' conſe. 
quences were very different when I uſed veſſels 
faceeſſvely fitialter.” In proportion as their ca- 
Pacity decreaſes, the eggs or ſeeds do not ger- 

mate,” or they periſſi when ſcarcely deve- 

toped. Animals of every ſpecies in a ſhort 
time die there. All the naturaliſts who have 
ſeen in cheir experiments a different reſult 
From chat afforded hy mine, have undoubtediy 
malle uſe of veſſels too ſmall; otherwiſe they 
would certainly have had the fame confſes 

quenees with myſelf. - However, 1 do not deny 
that their error reſpecting animals, might ariſe 
from the nature of the animals upon which 
their experiments were made; for thoſe ani- 
mals muſt” inevitably have periſfied, however 
capatious the veſſet might be; for example, 
wwarm-blooded animals. To underſtand this 
better, and to evince the truth of what I ſay, T 
halt enter upon ſome details 
The anitralcula of infuſions originate, live. 
and propagate, in the veſſels I firſt ſpoke of: 
this alſo happens in veſſels one third of the ſize; 
only we them begin to perceive the diſadvan- 
tages of the ſtagnant air. When the capacity 
is ſuch as to contain three pounds and a half 
of water; the number of animaleula is leſs; 
they multiply leſs, and die ſooner. © Upon di- 


miniſfung the * veſſels,” the larger animalcula 
Are not ſeen; and neither large nor ſmall, if 
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| bene capacity dges not exceed ſeven, or 


inches. Dre ne A 
* — of che gust ſeems. to. ſupport 
this ſuuation better than the animalcula of in- 
fuſions. In five inches of air, ſeveral changed 
to the winged, ſtate. As the quantity leflens, 

they periſh. propoxtionally onen, «nit ok 
| Tbe eals of % white vinegar are particularly 
remarkable: they live and multiply: prodigi - 
douſly in a volume of ait nat exceeding three 
inches; and die in ſeveral days, onhy When 
canfined in a tube where there is an inch va»; 
cums... I ſpeak of white vinegar, for the eſſecta 
are yery different in red. In my experiments, 
the eels, of this did not live five days in a vel- 
fel where the vacuum was eleven inches. This 
2B. alteration in the veſſels, but rather hecauſe 
the eels. of red vinegar. are of à nature diſfatent 
from thoſe of white ;- Which I believe ta be the 

more. probable cauſe of he diſſerence E remark-. 
Tadpoles periſhed in a very few days in nine 
Jahan. of air; and in neee 

cuum was only three inches. 
When caterpillars and abe larva. of flies are 
confined in but eleven inches af air, they die 
before transforming to chryfalids. The latve, 
in particular, ſoon after being conſined in a 
enn. deſerted the munen 
long 
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dag dem zor ede end, wölh- gibson 
traverſed the veſſel, diſregarding the fleſn. 
They loſt motion and life after various times, 
longer or ſhorter. If the veſſel was larger, 

they lived longer: if ſmaller, _ died 


inet. n bl af e ee e ee 
„Larvæ, when changed to ane ſuſſered- 
leſa from the ſmall quantity ef air. In a veſſel 
where larve had died, I confined the ſame 
number of their nymphs. The flies of ſome 


——— "6/18 neceſſary mmm 


Ae have been Produced: ageindt e 


| — EP NEAPEY — 
ſeeie and ego mit telling the reader; the 
trouble I had to find the ſucteſſi ve capacities of 
the veſſels Where dhe ſeeds and egg ceaſed to 
germinate: but, adopting thengeneral teſult, 1 
ſhall ſay, that when the capacity of the veſſels 
was-but three or four inches, neither ſeeds nor 
eggs have develo pe... 
We muſt therefore wann _—_— 
takes eee in confned, a, in open air, 
provided the quantity of air in the veſſels: id 
conſiderable; but, on the contrary, when it i- 
not that it becomes fatal to both. The pre- 
. ciſe 


be determined by the nature, conſtitution, and 
quality, of the animals and vegetables confined; 
My experiments being made at different 
ſeaſons of the year, I diſcovered another fact, 
which is; That the death of animals is not 
only accelerated by diminiſhing the ſize of the 
veſſels, as I have demonſtrated, but alſo bytthe 
encreaſe of heat. This is particularly ſeen in 
thoſe animals, which are eaſily procured at any 
ſuch: are, 'newts, leeches, land and water ſer- 
pents, vipers, and ſome ſpeeies of ſiſhes. I ob. 
ſerved, as much as poſſible, that the individuals 
I took for my experiments ſhould be of equal 
ſize, and equally vigorous; ſo that the compa- 
riſons might be more juſt. Here follow the 
facts which I found. Upon the fifth of April, 
along with other things, I prepared three jars, 
the firſt might contain ſix pounds of water, 
the ſecond four, and the third two. In each, 
four newts were conſined! My experiments 
led me to examine, whether the animals died 
ſooner as the volume of air was diminiſned. 
This was the caſ mee op nnd 
In the ſmalleſt veſſel, the four newts periſu- 
ed in forty- one hours; in the intermediate veſ- 
ſel, in two * and eee in ſeven 
de., eee eee eee 16 ee eee 
eee ce Bros warn e Upon 


5 mometer being at 82, the four newts in the 
largeſt veſſel died . 
ee eee erben r adus ab! 


Upon the ſame day of April, I made a ſimi- 
lar experiment with leeches; I confined four 
iin each veſſel. They lived there a long time, 


veſſel, they periſned in three days; in the 


next, in nine; and in the 1 
b enen fron 

I tepeated this experiment 12. 3 
the fame veſſels, and with the two ſpecies of 
animals. Both died much ſooner. In twenty- 
ſeven hours, the newts in the ſmalleſt veſſel 
died ; in the next in three days, and in the 
largeſt in four days. The leeches in the ſmall- 


eſt veſſel died in two days, in the next in five, 


and in the largeſt in nine. The more ſudden 


death of the mewts and leeches in the month of 


May, I ſuſpetcted to be occaſioned by the en- 
creaſed heat oi the ſeaſon; ſeeing, in the month 
ef April, during the mou heat, the thermo- 
meter aſcended to 37, while in May it ſtood 
1 70, My ſuſpicions were realiſed, ſince, in 
n and July, the death of the 
animals was zecelerated. In July, the thet - 


What has been aid of leeches * :newts, 
ſhould apply to ſnakes, vipers, and fiſhes." The 
ee from theſe, correſponded with the for- 
The death of the whole was not only 

accelerated 
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accelerated in proportion: to the ſmall-quantity 
of air. they were foreed-:191-reſpires;: buy alſq in 
proportion to the enereaſe of haat g I obſer va 
the reverſe only twice, which, we muſt. views 
ariſing from ſome; accidental en cumſtance. 
xx e hn Hae io make ne experi 
| of: Aminen nee retarded. in proportion 
to the encreaſe of cold. This experiment ſue- 
ceeded with vipers and newts, which were 
the twa ſpecies I then had: at command. 
ty-two days, in the middle ſized; thirty: our 
days, and in the largeſt ewo, months. Vipers 
ved ſtill longer. The veſſels were placed in 
A ſituation where the thermameter ſtood at 
le 6990182207 24; aq eee eee 
In a greater degree uf told their: life: was 
pvotructed ſtill longer. The noewts and riness 
Aid not periſh in-three months, whes the all- 
eſt veſſels were kept under inaw. Both unde 
died upon being expaſed to the temperature of 
the atmoſphere for ſome : days during Spring» 
Bauch are the principal reſults I have ben 
able to collect, from the experiments related in 
this chapter. Thoſe reſulta are of great utility, 
becauſe they elucidate the ſubject 3 hut they 
leave us at liberty to faney the cauſe, ox rather 
the deſire of ſeeking: it. If che obſexver is a 
n he will;endeayour to diſcover, the 
| P 2 reaſon 
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on 
reaſon accelerating the death of animals in 


fmall veſſels, and retarding it in large. Why 
is it accelerated more by heat than by cold? 
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Whence ariſe thoſe; diverſities in the time of 
an animal's death? Why may one quantity 
of air'be/noxious to one ſpecies of animals; and 
indifferent to another? Phe: ſolution of theſe 
problems depends upon our knowledge of the 
cauſe of death in ſtagnant air. This:ancient 
aud moſt famous queſtion has always divided 
the oelebrated modern philoſophers. Notwith- 
ſtanding its importance, I ſhall attempt to diſ- 
cuſs it. I ſhall examine what has been already 


written upon it, and ſtrall adopt the opinion 


which to me ſeems the- moſt conſiſtent. with 
facts; chat is, with truth. Since we have ſeen 
that the eggs of animals, and the ſeeds af 
plante, remain ſterile when put in a ſmall 
guantity df air, I ſhall not fail ta add a ſhort 
ſentence or two upon the cauſe af their tex 
ply. Emin oor lent ae, d mic 
w Ao! de in ie eme e 1“ 
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Tuosn who have killed animals, in cloſe veſ⸗- 
ſels; have, in their experimenta, remarkeditws 
phænomena: firſt, that there is accumulatad 
upon the ſides of the veſſel/ a quantity of v. 
pour exhaled from the animal; ſecondly, that 
the air has loſt a certain degree of ãts elaſticity. 


Theſe two phænomena have produced different 
opinions. By one, the death of thie animale:is 


aſeribed to thoſe exhalations which, being 


confined in the veſſels; are reſpired by the ani- 


mals, and thus become fatal; Another h 
nion maintains, that the exhalations cannot be 
mortal; but that the diminution of: the ,claftts 


or a portion of the ait being deſtroymu byrreſpi 


ration, becomes fatal to the animals. Milt ; 


The experiment of Piſtorini of Bologna is 


pinions to be juſt, it ſhould neceſſarily happen, 


that two animals confined in the ſame veſſel die 
ſooner than if they were alone, provided the 
ene ene ue e 


ſize and ſpecies. We muſt therefore recur to 


the exhalations from the animal, or the dimi- 


E35 „ -» WR 


eity of the air, ocaſioned by tha exhalationgy 


Fee To appretiate the force of both o- 
pinions, he reaſons thus. Suppoſing both o- 


— 


- 
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iſhed elaſticity of ene epe 
efflu via eſtaping from its body, or by the reſpi- 
ration itſelf. But it is always certain that, 
doubling the number of animals; the exhala- 
tion and refpiration are doubled; and conſe- 
qtehtly che dimmutien of the eaftieity"of the 
air ſhalt be doubled. Piſtorim did not find 
this reſult. Wo ammals died in che fame 
mne ub one; ahoughi he uſed" the Tame veſſel, 
And afffmals of the fame flze and ſpecies -. 
Tue füngular confequences of che experi- 
ment, induced others to repeat it, among whom 
as the müſtt ius Profeſſor Verati, His expe- 
ents Were fnace Upon birds, and upon frogs. 
by Pigeon Hye three Hours and three quarters. 
Two Pigeon in tlie fame veffel Hved only half 
the time. Three fwallows died in little more 
AW alf an hoür, two faHews in lefs than an 
KW An one ane Bre almoſt two hours. 
IIS Leiten Ttearly the fame with 'Tparrews 
My 'quails tee footier than two, and 
"Ws Woner than one:“ But with frogs it was 
gute UG?" In ght days four died 2s fon 
C4 tro, and" ont" alone ed no" bonger han 
Khreb. 580 khr the e its upon birds were 
"Ye "diffetent from thoſe" of Pitorini;' and thoſe 
rf Pitorirl' agreed with the experiments Big- 
Vol Verati made upon frogs. And here we 
ane Kin men, Gif 
| * 487 =; n 1 ferent 4 
e ne . 
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ferent in different animals, which is the cauſe 
af the ee between Verati and had 
toginie:; of "3 EINE os 
Signet Cignay 4 celebrated. profeſſor Fae 
. in an examination of thoſe differen» 
ces ! he thinks to have deſtroyed: them by his 
exact experiments; the reſult of which is this. 
Where the frogs confined in the veſſels ate ds . 
prived aof water, as it would appear thoſe of - 
the plurality of frogs does nat accelerate the 
death of thoſe confined 4 at leaſt, this is often 
the caſe. When frogs are conſined along with 
water, which, is their natural aliment, it is al- 
moſt certain that the acceleration of death is 
in proportion to the number of dee 
bia. ie a e GY, . 
The experiments related in the mud 
chapter, induced me to engage in this enquiry 
alſo. If it was true, that ſeveral animals of a 
given ſpecies conſined in the ſame veſſel, died 
in the fame time at when there was only one 
animal, and if the;phaznomenen. was not acci- 
dental, but conſtant, it muſt (as I ſaid before) 
be regulated in a manner proportioned to the 
ſmalleſt quantity of air conſined along with the 
_ eft quantity of air ſnould always be where there 
are eo le REY "Y 


* bee ee tom. . 


K 


7 — — — the ex- 
pPeriments ef Piſtorini, becauſe he has not ſpe- 
Gen what animals he employed; I made my 


ment with other three veſſels, as large as the 


tureen this experiment and the preceding; only, 
id it, there was no-water in khe eſſels;| and in 


that the heat of the weather was greater, and 


1 anus ARD verrasta- 
order eſtabliſhed 


experimetits' upon frogs alſo; ſotne in veſſels 
With Waterg and ſeme in veſſels without, thus 
ts come near the method followed / by those au 


örs. um three veſſels; each of which would 


chain“ five pounds of water, I hermetically 
Tenled; up frogs; that is, two in one, four in 
another, and eight in the third. In this laſt; 
the eight frogs periſhed in twenty. fue qhours > 


in-the-/ſceotid, the four: frogs (periſhed. in one 


d and in the fri; the two frogi periſhed in 


| two days! DEE die er 293 10) A639! yi 


Ba Atithe ſame time I made a ſimilar experi- 


firſt with the ſame diſtribution in the number 
of frogs ; ſo that there was no difference be- 


this four ounces were im each. In two days, 
none of the frogs were alive in the veſſel with 


eight: in that with four, they lived three days 
and a half; and+ five days where there were 
two frogs. During theſe experiments, the ther- 


momieter ſtood between 63 and 7 nnd 


AIrepeated both experiments; the eircum- 


ſtances the ſame in every reſpect, excepting 


then 
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then the thermometer aſcended; to 99%: In the 
firſt of thele experiments, the eight froga in the 
firſt veſſel. died in twenty hours ; the four in 
the ſecond! in nineteen ; and the two fros an 
the third in about two days. As tothe fend 
experiment, made at the ſame time, and in 
which each veſſel contained about four ounces 
of water, the reſult, was 2s;follows;; The eight 
frogs; in the fitſt veſſel died; in thirty-two hours; 
the four in the ſecond2in;awo days ;gand the 
two in the thiru in three days and a half. ; 
: ;Lrepeated both experiments, ſeveral times, 
vchich, to avoid the tædium of dry, details, od 
ſhall not circumſtantially deſeribe, and will on» 
ly ſpeak of the reſults which I had from the 
veſſels withaut water Sometimes Ib ſerved 
thoſe irregularities which I have already xe · 
marked. It ſometimes happened, that a great ; 
er number of frogs pexiſhed: in the ſame time, 
and ſometimes later than a leſſer number But 
when thei frogs were in Water, they conſtantly; 
periſhed ſooner, as their number was greater: 
eight died firſt, then foux, „and laſtly two. It 
happened only once, that all the, eight were. a» 
live when one of thoſe, was dead in the veſſel 
confining fou. E l wan tt: en ee 
From all cheſe facts, added to thoſe related 
by Signor Cigna, it muſt reſult, that, frogs. gor- 
roborate the general rule, That animals, wwiths - 
3 periſh ee air ſooner, 1 


ne Without water 2. bun I know not 
ä 
* whach is remarked by Signor Cigna. 
Frogs. in open weſfals die in 2 [ſhort time; 1 
— Water A is therefore abſolutely-ne- 
ceflary e eee | 
11 . W i 
5 rate wn © k6 456) at. uten 
found Ess, it wouid not be ſo: difhcult--to 
Lee animals of Piſtorini, had he men- 
eee the manner in which he 
—— ̃ w— 
eee eee — — 
ed; which — peat 0 WS 
eee — 
= 
eee 
he confined te ne; was leſs vigorous than thoſe 
„ eee 1 
. Perbaps, in the experiment 
the two birds, all communication with 
the 


— — . or any abs 
| ance of a fimilar nature; or ifi upon invert» 
to the veſſel. To take away all ſuſpiciomof 
foreign air, it is neceſſary tos ſeal the veſſel her · 
metically, or to immerſe the mouth; deep in 
water; as 1 ſhalb mne clearly explain. 
An the preceding chapters we have ſeen, that 
the heat of the weather :accelerates:the death uf 
the animals confined- May not we ſuſpetct that 
Niſtorini had made the en ement upon a ſingle 
bird in very warm weather, and that upon the 
two birds in very cold ; and the death of the 
two birds by this means be retarded, by the 
coldneſs of the nir, which would occaſion the 
death of both, in the ſame time as that of the 
bind might be occaſioned by the greater heat ? 
Here I ſhall deave this irregularity. But, before 
reſuming my principal object, I ſhould throw 
nu glance upon a doubt which occurred upon 
ſeeing animals die ſooner in a cloſe than in 


an open place, when the number of them is 
e not whether the more im 
o 1 mediate 


£4 


5 wich a pound of water; and put one alone in 


of air was diminiſhed 3 ĩn this caſe the bulk: o 
air was equal in all the three veſſels, and the 


1 in the fame 


animals will in another manner eſſedt the more 
immediate death, and become à new cauſe why 
it ſhould happen. To be ſatisſied which qvas dhe 


des I ſelected three equal veſſels, and a certain 
nunmber of the/largeſt froga, as equal in ſize as 


poſible. E conſined two in one veſſel, along 


each of the other two, weſſels, along with a 
pound of water, adding à quantity of water 
equal to a frog in ſize. Lo diſcover. what 
quantity equalled- the bulk of a frog, I im- 
merſod it ina veſſel, obſerving the quantity 
that overflowed. By this method, the quan- 
tities-of air in the three veſſela were equal, al- 
thnugh in one veſſel there were two frogs, and 
in each of the other only one. If the greater 
number of animals occaſioned the acceleration 
of their death abſolutely; becauſe the volume 


faur frogs ſhould die in the ſame time nearlyi 
If the greater number of animals influenced} the 


although every thing is equal, it would be very 


The two frogs in the firſt veſſel lived: 
* enen, that in the ſecond veſſel died in 
three 


1 


the third died in three days and à half. This 
refolt will demonſtrate the influence of number 
in accelerating the death of animals; and other 
experiments eonſirm it in a manner which cum 
not admit of contradiction. Five times I have 
repeated the fame: experiment, with the ume 
conſequences. The two frogs in che firſt veαι 
always died ſooner than thoſe in the ſecond and 
third; andcthe difference of time wat very per- 
ceptible ; it has uniformly been à day; ſome- 
times à day and a half, and ſometimes longer 
made à variety-in the experiment in aner 
ther manner. Inſtead of two frogsę I put these 
in the firſt veſſel, and only one in the creſtqh; 
but equalizing the volume of air pby:adding's = 
quantity of water:equal-to two frogs in ulld, 
which made the quantity of air equal in each 
The three frogs in the firſt veſſel died not ny 
ſooner than thoſe in the other two; but th 
difference here was ſtill more conſpicueus tha 


three. 6 chard --- 


before; it n u.) days and ſeven hours in 


the death of the frog in the third veſſel. Bo? 
creaſing the number of frogs in the firſtvaſſeiʒ; 
ſpett to the frog in the ſecond andi thisd 0. 
though I toak care to equaliae the volume o 
air, by adding water equal in bulk tothe frags 
in the firſt v in th 46H: en fl - 220038 
#1241 ly Davoot af gil 4 wurde 
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2 . —— 
upon ſeveral ſmall terreſtrial quadrupedes and 
birds. But, notwithſtanding the equal quan- 
tizy of air in the veſſeis, I always: found that 
as the animals were more numerous, they died 
fooner, and that the acceleration of their death 
wasiconſtantly in proportion to the encreaſe of 
— yrw eee ene e 
Thus it is evident, that the death of animals 
that it happens ſooner as the animals are more 
numerous. But, by what phyſical agent; by 
what means are they in this manner: deſtroyed:? 
Perhaps it is by their breath, or perhaps by 
che humidity of the air which they reſpire. 
Let eee ee. theſe two opinions — 
Alteration He dhe Mete of the ais ty 
That the air loſes part of its elaſticity, evi- 
Gently appears by barometers placed in the 
veſſels where animals are confined.) The de- 
ter fell an inch in à veſſel where a rat had 
and more, ang bereit e e 
3 . — ebe 2 in 
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eſtabliſhing, that a portion of the air is deſtroy- 
ed by animals conſined in a cloſe veſſel. 
We cannot from thence conclude, that the 
death of animals in cloſe veſſels is occaſioned 
by the diminiſhed elaſticity of the air g at leaſt, 
there aue no experiments poſitively proving it. 
air always takes place when animals die in 
cloſe veſſels. Secondly, whether this degrer 
of alteration is ſuſficient to kill the animals: 
for we know that every degree in the diminu- 
tion of the elaſticity of the ait is not fatal to 
theme os bd reds rd err oat e 

In this Signor Cigna has laboured in a 
manner worthy of praiſe, and L ſhall: make uſe 
_ of ſome of his ideas. 1 have made à courſe 
ſhall be abbreviated after) mentioning the me- 
thods employed. E uſed ſeveral air · pur glaſs 
receivers. I immerſed them in water, invert- 
ing and cloſing above by means of a ſtop- 
cock. The receiter being leſt open when im- 
tion as it was compreſſed by the riſing water; 
q REP EO nn aſt, ee of air in che 
receiver preſerved the natura degree of den- 
— — abfolutely 
neceſſary for the exactneſs of the experiment. 
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waveertdin-that the external I 


vallel which wes eee ebe eee 


| _ pore vun anna here's 


——— ae de 


limes. ns qq of nibb dun bag nien 

-cÞocpoated the experiment in the ſame! man- 
When they were-dead; — igpdidfeendad | 
teins} omar} vg on dit ot obuor hte 
he eleration of the water was one line 


| higher, in an experiment with two frog + 
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I made theſe experiments upon newte, . 
ſerving in the receiver the ſame quamity of air 
as for the frogs. The death of eight dent 
raiſed the water ſcarcely an inch g of four 
newts, nine lines z of two; fix lines; and: of 
one, five lines, The  ehevation of he ates 
therefore, diminiſhed with the "decreaſe: oi 
number of neuw.. ang: 
Aſter the death of eleven leeches, the we, 
aſeended ve lines and à half ; and uſter abe = 
death of dee, only one line 
Several naturaliſts have remarked:how much 
——— of the air. 
I bad remarked this alſo in birds: it was chiefly 
upon them that the reſearches of Verati were 
made. But nobody, that I know o has made 
experiments upon an animal: Which partakes 
both of the nature of bird and of -pquadru- 
ped, although it is not properly either the one 
or the other, L ſpeak of the dat this animal, 
ſo diſguſting and forbidding in appearance, f 
which is at the ſame time as · perfect ax-onheria- 
nimals, and connect quatmipedes with. birds. 
The ambiguity in the dature-ok tholt d- 


mals, made me wiſh to make them reſpireithe = 


ſame air in aloſe!-veſlels.; but I thaughua ſinſt 
of trying how. long they could: ſupport a . 
"6 DO 
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| HidloÞ=B\s bats, ſucceſnvely ſubjected to the 
experiment, did not live three minutes! They 
Were of that ſpecieb eulled by M. D Auben- 
ton the h6rſccſhice bat; from the Ercular Une 
| uporr the noſe; Vo otter in eius alt ©: 
ILAN the death of bats in vacuo was 
fudden; adden; it was under limitations. Four a 
2 veſſel; lived ſcarcely an hour 
An a half: one lived almoſt three hours. The 
water of the veſſel in whieh were the four, af- 
ſcended an inch and ſeven lines; that in the 
veſſel Where there were two, an inch and three 
lines; and in chat with one, eleven hes. 
ot extended my eperiments to ſeveral rep- 
tiles, vipers; und ſome” land ſnakes. Both 
ſpecies ef atiimils Raving died in cloſe veſſels, 
the water was elevated te a certain degree, as 
their number Was greater: Te greateſt eleva- 
tion oecaſioned by three vipers, was an inch 
and three lines; and the leaſt elevation! by 
the death of one viper was i lines. The 
death of one fnake; raiſed the water four lines, 
and of five ſnakes, an inch and ſeven lines. 
There is the ſame law with ſmall Hzurds and 
ans. The elevation of the water is propor- 
tioned te their members; s ns, 
I haye repeated all theſe experiments at all 
deaſons, and have always ſeen the water within 
the receiter riſe, with this fingle difference, 
wo a Is 1 in warm, 


than 
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than in cold weather, as-well as .the-death/of. 
the animals upon which the experiments ate 
made, L haye alſo p cnſtantly obſerwed, that 
the elevation. of the qvuter is ſo much the leſs, 
as the animals are ſmaller. Vipers, fnakes, 
and bats, raiſed, the water mers than / frogs, 
newts, and lizards ; and lizards raiſed iti more 
than leeches. . The, drath ot aibarbel; weighing, 
a pound, xaiſed it above an inch that of on 
weighing two ounces, raiſed it only two lines. 
It ſeemed to me, that in conſequenee of this 
proportion, the death, of the ſmalleſt animala 
ſhould ,xaiſe it very little, or hardly at alb g 
which would happen, if their death ,s not 
occaſioned hyithe diminyhed, elaſticity; of the 
air 3 becauſe, athe water within the receivers 
remaining at, its original Jevel,; would, evince, 
chat the claſticity of the air under went ina. 
terations. fv eq 95401 vd baaotoofe ett 
To diſeuſs thi was: of theigreateſt im- 
partance: gi pagypy wich the nlarvæ of large 
figs! Dhirty Wers ut inte a very imall.receivk 
er. They wezetextremely minute, being news 
y pradue ed let chem upon the fleſn where 
they had heem depohted by the mother. They 
lived only ſeven hours in the receiver 3 and 
the water aſęended A line and a half. I re- 
peated the ſame experiment upon other fifteen 
— es erat nals ſcarcely 
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Jevel ; and it undoubtedly was not, when L re- 
Peated the experiment upon eight worms, al- 
though the whole died. bas. @btgryifto 
Ihe larye of (common; flies: exhibited nearly 
the ſame phænomenon. The water roſe a third 
of a line, when the number was great z; when 
it was ſmall, che riſe was not ſenſible. 
Seven canth. worms dying, did not raiſe the 
Nie o en: hiv borsq mo 916 vad modw 
The larva and nymphs of guats, bad only 
an inch of air, and died in as than n day. 
They were, to the number of ſome hundreds; 
Jet, aftex their death, the water in the; reveiver 
Hood ate priginal News dow vio) ꝶ 
| „The death of five: vat. tailed worms confined 
in à receiver, did nos ſenfibly alter the level of 
the water; but the death of a greater number 
occafianed a percptible ele batiom tl 
-1:\90me ſtagnant waters are full of 2 ſort of 
minute animals, called, by naturaliſta; water- 
kee or feas. Theſe animals are in conſtant 
motion, daxting through the water where they 
ag. Several thouſands dived! two days and 
ſome hours in 2 receiver; and died without a 
ſenſible elevation of he water. 
188 could perceive n elevation in water full 
ofs confined: in a receiver, although 
the whole died in two, weeks - tti 118 % ff 
The experiments I made upon ſeverab in- 
bees undergaing — 


ine 
* 
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and naked Iinile, millepedes! Ge. end even 
upon others which dn change, as; caterpiltars, 
chryfalids, and nympha, demenſtrated to me, 
that the death of a great number raiſes the wa- 
ter a little in the reteiver; hen the mmber 
is:/Imall}s theres no elevati um. 
we ſbate ho enoagh of fads th dstide te 

queſtion in'which e have engaged; efpecially 
when they are compared with thoſe of Signori 
Cipnw and Verati; and draw twe principal 
concluſions. Firſt, That there are feveral ar- 
mals, which, dying in cloſe veſſels, do not di- 
mini the elaſticity of the” air? The ſecond, 
That thoſe which diminiſſi it; do o very Httle. 
"The firſt reſult is unfavourahle to the opinion 
of thoſe, who attribute the death af aditnals to 
the diminiſhed; etaſticity uf Yie air. We know, 
chat we cannot aſeribe it t this: fbr ff, in 
many caſes, animals die, without lie air lofing 
its elaſticity, we maſt conctude that their death 
dab another cauſee The little dimitiution 
which the elaſticity! of the air fuffers,” makes 
me doubt much whether! in the other ciſes, 
it occaſſons the animale death. By Bignor Ve- 
rati's experiments} wppears,” chat the baro- 
meter fell little more thau an ineh at the gteat- 
eſt akkeration. According to my experiments, 
the water in the-receiver ſometimes roſa few 
Lines, ſometimes near an inch, and at the great- 


8 degree an inch and ſeven lines; that is; one 
* Q 3 fourteenth 
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fourteenth of an The Afld Wen Föürteenthts bf A 
—— Wetcury: oe LR rat, f tte 
ies of Weatht," third 1. 4 greater" Ger. 
2 5 the w Acht of heat: PRE mercury in 

te bon e oe 
(14-5116 8 i ny” 1 1 
without ff Affecti OTE 18 rf Wite® Both the 
_ ano tt oo et 

Fond Lirik tins” were" the 

ta To 04 F than th tie atone — 
Aole veſſel- Ain Ene bt" only e an 
air which re its elaſticity 10" fecha" 6: 
oh, that "the * arometer Talib fte meltsg ns 
on 'the' fur mits' of Wen molUnfains; they ein 


Ive in air 12 75 canne Fenecbed; Where Me 


As 


g d "Falls to len than Half its natural 


ei i che ſbgenious Erperiment öf 
* 
tw 9705 5 in the receiver of an Atrepump. 
1 jk #1 erty; the C Gther was pur in. 


nd ie Heer of WHIch 
TERS: e ooh fy large Florence 


4 


e he begun t6 7 a - ee en. 
til the mercury within FO in the Veföfte- 
ter twenty ſeven inches and à Half, aud fell 
without, by the index, to nineteen inches. AF 
ter this, He let as much air into the receiver, as 
deprefled it two inches within. In little af. 
' ferwards, he drew the fame quantity from”the 
1 6 which he ſoon returned; "and continu- 


9 ed 
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ed this alternate exhauſtion, and return fore bal 
an hour; and the two ſparrows were always kept 
in air rarefied ſo much as to ſupport eight inches 
and a half of mercury, or at moſt ten e 
and a half. Only the ſparrom at N Gs 
the. benefit of reſpiring renewed air; whi le-chat 
which was confined always reſpired the my 
This laſt; expired, ſoon after being take n 
its veſſel; whereas, the other came fro 
| receiver(in pere health, Boyle, ons * 

animals periſh in, condenſed air rendered denſer = 
than the n 2 this eX- 


F. g 


periment, condenſing the air ſometimes t ne 
1nd Comme thre, and Ta WNT 
natural air. 1, hay ve obſeryed, with Bo 3" 


the air become moſt erte, kills, the animal 
fower, but har they ablolurely periſh, 

It is then demonſtr * „ "Y 
the dimmjpiſhed elaſticity, of TT$S9 A 
cannot be, the, efficient. an i oi the AR K 


9891 


animals Zane in yeſlels SE 7 


kek . ſes, ther their 
contributes to, pos dep N 5 
on to he. diſcuſſed, and will be_the Tuby Ft 


the een I 22050 7065 Wie vr. 


92 25151 11 AAS ic nt Co 1 ft 501 0. Joodtiw, 
* 5915951 90 2 itt rig 28 tl ar ay, 
Yr ohms. ot nit 29m ow! it ane eh, 
H m immer ornst cht wath of brewed}. 
whos brag +: harming noo? af Hoi 45719998 
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Malstatt arr ins ton mm e ee an yohn 
0 eee ee eee ten 
2 * bi 291 oh ua db od o t 
se ail vi nid eO 
ee Düsen vo. „ ine echten 00 
Ins are theee things ta bes enguized into, 
in an examination rof the firſt. queſtion, Mhe- 
ther the death of animals in confined. air, is or- 
cafioned: by: their:reſpiration ? A. If we actual- 
by find exhalations. in aloſe veſſels-vhere: ani- 
mals. haxe died. a. Af the exhalations are the 
gecaſion of cheir death. 3, Suppoſing they 
are, hom do they eſſeſt it.. 
I xaturn to the firſk-article. - Signor Cigna, 
wu hay elueidated this theery, has proted che 
reality of the iuſſueneg of the exhalatiens df 
reſpiratian, by the ſœtid odaur. we are ſenfible 
pt upon opening the ;yeſlels Where animals have 
died, and by a ſort of: pelliele of vapour :cover- 
ing ibe internab fanface of the veſſels. I ſhall 
here relate, what I have obſerved in my experi- 
ments. I have almaſt always ſeen: this pellicle 
orer the internal ſurface af the veſſels where 
warm-blooded + animals had died; fuch; as, 
birds, rats, bats, c. But I have naver, or al · 
moſt never, remarked it, with cold · blooded ani- 
walz, f aye indeed felt ſomething, upon o- 
pening the veſſels ; and the, odour. was certain- 
ly fextid. and cadaverous. I have felt it in all 


i experiments, which haye been very numer: 


gu, 


ous, and even in thoſe, made with the ſmalleſt 
animals; ſo that the*exiſterice of this vapour is 
not to be doubted, although it does not always 
appear within the veſſel; whether becauſe it is 
not in ſufficient; quantity, or whether becauſe 
iis of dty nature Both) cafes! muy profinle 
it being ſeen under the form ofnun˙⁰ͥ Mu 
veil. Ain bauggon gi sι,utuns do dh alk 2901 
It appeati, at the ſame time, incunteſtibbe; 
that thoſe exhalations dre the teak buüſe bf ths 
deatk of the animals; Bignor Giga Ende 
yours to prove it by the reſemblance W. N 
mark, between the phæsaemena feen incdiquids 
which evaporate in-confitied air, and'thifelex- 
hibited by animals-reſpiring-'iwioloſe 5vefſtls. 
The evaporation in gloſe yelltls, ad hö he b 
ſerved, is proportioned in durutiqn to ui tvs 
conditions j namely; this fize of EHU 
the rareneſs of the ai ere it operatess Rik 
mals are allo ſubſeci to ted wa ednaftidn; 
They live ſo much longer! ds lis quatt); 
conſined air is greater, and diesſbdner-NMH¹H¹˙n 
ut bebomes more rare, 18019191 9113 1979 
Collecting ſome oi 3 
hicherto-eftabliſhbd, and conhedlisg them 
thoſe which 1 ſhall eſtabliſh-hereaſter; 0 
to me eaſy to prove this fact. I haue bb feel 
that the death of animals is accdlerateld By T8 
circumſtanees; hy the enerenſed Hbat tt 
peat andthe number of animals vnfiſi- 
5 ed. 


% 


more exhalations. We comprehend by this 
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ed. In thoſe caſes,” the exhalations are more 


copious: reaſon perſuades us of this, and ex- 
periment confirms it, hy the more fœtid odour 
exhaled upon opening the veſſels. As we can- 
not aſcribe the death of animals to the dimi- 


N niſhed elaſticity of the air, and as we ſee no o- 


ther cauſes, why may not we recur to thoſe 
exhalations which have become more denſe and 
active? And further, as we ſhall ſoon ſee, atii- 
mals die ſooner in cloſe veſſels, where there ate 
others already dead, becauſe there are-in theſe 


means, how animals confined alone, or in ſmall 
numbers, live much longer than when there 
are many; and alſo, why they live much long - 
er in cold weather; becauſe in the two hypothe · 

this leſſens the afflux of the vapours. For 


| ed the hfe of animals will be abridged, 


in proportion to the ſmallneſs of the veſſels, 
The vapours become 3 from the little 
ſpace they have to pred. 

After all thoſe facts, we alta wht the 
cauſe of the death of animals in cloſe veſſels 


muſt be aſcribed to the diminiſhed elaſticity of 


the air, inſtead of the exhalations of reſpira- 
tion; and if the diminiſhed elaſticity of the air 


does not contribute to it, ſome great change 
Which the air undergoes, produces this effect: 


particularly, as the confined air, by the inſpira- 
ſions and expirations, will ceaſe to be the ſame, 
Yun 
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which muſt always happen when a free com- 
_ nimeation'with'the external air is interrupted; 
for ther it hou loft the pabulum, which'is'4 
ſubſtance br quallty knbwn only by name, But 
upoit wich we make the life of animals de- 
nd; ſd chat the air will be decompoſed or 
— and affaredly will become unit for 
feſpit ation But the ſlender fupport ich the 
opinion) that aittats die upon zecount of thüe 
dimir iſttied elaſticity of the air, tan receive; is 
demo aſtrated by the animals thethſetves dying 
im fituatibns where the communication of the 
external with; the internal arr ĩs uninterrupted; 
When feven'trogs had expired in a receiver, 
the higher part of which wus open, aud thüs 
the external and internal air Preſerving an e- 
— — after ris; I eonfined o- 
ther tw O frogs; the upper part of the receiver 
remaining open; but theſe two frogs died in 
ah hour and à halfen I ſhall further obſerve, 
the frogs in the receivbrpefiſhed ſooner; accor- 
ding at the number of dead frogs was greater; 
altheugfi the rdiameter of tfle opening above 
was at leuſt &i Hines 
Several birds) reptiles, and fmall quadry: 
pedes; periſned hen put into a"receiver where 
dead animals were, although the receiver was 
open abe ve? Ine conſtaut Comtmuntenkiön of 
me external with the internal air, deſtroys the 
fegen inen aſcribes the death of animals to 


the 


% 


the diſorder pr corruption af the air. Butiit 
remains certain, that death is oocafioned: by tlie 
exbalations: of reſpiration ; for L have obſerved 
that animals die later when) the receiver is o- 
pen above, as lome part of the exhalations e- 
Napa id 0 List sie aboqurbeyp mow? alot! 
23 L may: remark, in paſſing that the death of 
animals, in veſſels where the upper part is open, 
ia an argument which may decifively prove, 
hat they do not die from the diminiſhed: elaſti- 
ait o abu air. % 117 ee (rarer 8 ni 
Enlarging the opening of the receiver ſo 
that the exhalations might more abundantly. e- 
ſcape, I made an experiment, do aſcertain comp 
pletely, whether they oecaſtoned the death of 
animals. I thaught af paſſing the/exbalations 
| from the receiver into a veſſel applied to the 
opening, Which: was gaſily accompliſhed. I 
ceonſined two ſwallows in chel veſſel; after. per- 
feQly ſecuring the opening uit a Oden ſtop- 
per. Swallowe ere upreferred, as eight had 
died in the receiver. The influence of the ex- 
Saen ſuch, that eight ſwallows died in 
olan hour, although two qonfined iu 

c ſimilar veſſel lived to buran bab bio 
gol varied the experiment, by / collecting: in 
tbe veſſel variqus quantities of the vapours. 
The life of the animals has always been pro- 
nen duration, to the quantity of wa- 
Fr. 


| _ 1 10 


fined/in veſſels; ebe g des 
ſttroying animals; It makes little difference in 
their influence; whatever: animals have afforded 
mem t they are equally fatal from all.“ The 
exhalations from birds: kill; quadrupedes, and 
thoſe from quadrupedes are fatal to birds 
ts the ſame with thoſe af fiſhes; with reſpe& to 
reptiles, inſecte and the et. To finiſti the 
proof L had engaged in, I made che following 

arperiment. Several animals having expired 
in a receiver, during very warm weathes; 10. 
Pened the hole at the upprr part of the recæiv- 
er, and preſenteda bird to the very fond w- 

pour which eſcaped; ſo that in its inſpiration. 
d vn forced to inhale the mephitic air. Duty 
dird treated at this manner diad T 
Although I believe it ſimpoſble that any 
animal can live in confined air, when the ve 
fels are very mall, yet it is certain that forme 
may live longer therg than others. In general, 
cold · blooded animals can ſupport chis ſituation 
better than urn. In che ſame air Wbete a 
neut lor a frog will liveila day, a ſparrow. a 
bat, or à rat, will not live an haur. Among 
cold-blooded animals; there is even à font of 
gradationl O A mewt lives longer chan a frog, 
and a frog ſhorter than a eech. The ſame d 
the;caſe-with aaumber of inſecta In the ap- 
nion of ſoma, it is not diſſieult to aſeribe a rea» 
lon-tor-the warterx in fuch phamm Colds - 
a1 blooded 


238 ᷣ eie e eee 
blooded animals are net only more tenacious 


ar iter bur they: ane fade eg afüth fte nf 
pire, than war ve. pl eriiink 
A frog, A viper, a toad, willz live longer in 


vacuo than à bird: choſe animals. ſhould alſo. 


abſorb a ſmaller quantity of exhalations, from 
not being cbliged to reſpire ſo often as, the 
ſurpriſing, that they live the- longer of the 
occaſions the difference t, time that we ſee a 
cold and a warm, blooded animal can live in 
cloſe veſſels. Experiment proves: that. frogs. 
die ſooner than newis, as L have myſelf, found, 
by keeping both immerſed in water. We may 
reaſon in the ſame way reſpecting.inſects, with · 
out recurring to theix ſtronger ot weaker con- 
ſtitution, whichamay likewiſe produce ſimilar 
diſerepances. Earle to A e . 
It remains forme to explain, how the ex- 
halations of reſpiration are noxious to animals: 
and here, in particular, Signor Cigna bas diſ- 
played his wonted abilities. The exhalations 
of» reſpiration kill animals, according} to this 
lungs, forcing them to contract and become 
rigid, thus preventing the entry of new air. 
Aud, according to this, author's opinion, ani- 
mals uvinfeRedaity/ ſhow: die from ſuſſocation 
He endeavours to ew, that this is the actual 

Trees *a' 15 cauſe 
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cauſe of their death, from the different ſymp- 
toms obſerved in the reſpiration of conſimeu 
animals. When the exhalations begin to col- 
le in che confined air, the reſpiration becomes 
more frequent and fainter, becauſe the air is 
ſcarcely inſpired; before the animal is forced 
immediately to expire it, from the quantity of 
exhalations it contains. Theſe exhalations con- 
tinuing to enereaſe, the reſpiration alſo con- 
tinues frequent, but becomes more laboured. 
The animal is ſoon exhauſted by this laboured 
and frequent reſpiration, when confined in air 
where other attimals Have died: All this proves; 
in the opinion of Signor Cigna; that the exha- 
lations injure che animal, becauſe they irritate 
and make rigid the organs of reſpiration, and 
obſtruct the entry of the air1.ww̃ 727 
In my numerous experiments; I have ſeen 
the ſame ſymptoms of altered -reſpiration. 
They manifeſt chemſelves in che warm«blooded | 
animals; and particularly in birds They are 
not ſo evident in cold - blooded animals; but, 
at the ſame time, they are ſeenz if we paſs the 
animals from the open to confined air, which 
has previouſly been vitiated by -exhalations. 
Signor Cigna had before experienced this in 
ſeveral animals. He conſined a frog in à re- 
ceiver; where there were five or ſiæ already 
dead: the frog inſtantly became agitated, and 
brow 'againſt the ſides of the receiver. The 
5 reſpiration 
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and t the me dme Tut un equal number 
of the lie uniinats in vacud, It is mnoredible, 
bat thoſe in vacuo were alive att ue und of :fev 
yveral-hoars. ' Therefore, it wus her faſfoention, 
or an ft acle to che air entering into the lunga, 
that-oecafioned | the deatknef the former un 
mals; btherwuſe they world have" livedumuch 


deprived of che lungs, und dename em with 
other ſrogs in u ſmall-quantiey of air become 
very fesctid by te Erhalatibnv ef reſpiration. 
im oe een an lefs 4 winde Thiſe deprived of 
reſpirxtibn, by imerſton in water, having the 
lungs Hed; er cut away; have k Vedi vaeue for 
ſeverald hours: 1 have found” the füme with 
toads and water- ſerpende; Smes-⸗Mô- eff 
all thofe ſpectes, occiftoned by deprwatlon of 
reſpiration; has been, Without compartſon, la 
ter than the Heath ref che ſutme ninety killed 
ee e reſpirurion e mut 


conclude, 
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concludes;ithar eee | 
ſion death by the ſuſpenſion of reſpiration; 
but that they are, with reſpedt to thoſe ani- 
mals, one of the poiſons moſt fit to deſtroy 
life; and that it acts as ſuddenly as any other 
Poiſon, and: even kills almoſt inſtantaneouſly 
when: collected in a great quantity. This poi- 
ſon penetrating the body by means of | reſpira- 
that labouxed breathing they experience; for 
it ĩs more than probable, that it will make, up- 
on the organs of reſpiration, a violent and pain- 
ful impreſſion. At the ſame time, the veſſels 
of reſpiration are not the only vehicle to con- 
vey-the: poiſonous vapours to the animal. Earth- 
worms, leeches, and ſome other inſeds, which 
are nqt only without real lungs, but alſo with- 
with the reſt in conſined air — MWi'.e muſt ſay 
then, that the exhalations act upon them, ei- 
ther by inſinuating themſelves through the 
pores of the ſkin, by the channel of the ali- 
ments, or by both. The deleterious quality of 
the exhalations is ſo formidable to every ſpe- 


cies of animal, that it extends to thoſe which 
never feel the lively impreſſions of the air, from 
ter. This induced me to obſerve ſome of the 
nails and ſnakes of ſtagnant waters, put in an 

n, ele with water. . e crawled over 
7 the 
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the bottom, -withour- betraying yg uf un · 
eaſineſs; but when confihed in à very” ſmall- 
veſſel, they were inceſſantly ugitated; they a- 
ſcended the ſides of the veſſel, contrary to their 
uſual cuſtom, leaving the water, and ſoon er 
pired. The influence ofthe exhalations thus 
acts beneath the waters, which we cannot 
doubt, from the fœtid odour communieated to 
the water within the receivers us well ad to the 
external water, whenever the odour is to a 
certain degree 1691210890 REH n νν 
But ſince thoſe peſtilential exhlalations do 
not kill animals by depriving them of reſpira- 
tion, how) do they ocesſion che death of ani 
mated beings?» It is not by eoagulating the 
fluids, by diſſolving them; or dy deſtroying 
them. Immediatsly after the death of animals 
killed in this manner the blood preſerves: its 
original fluidity; thelfſerum continues to flow, 
and the minute globules! retain” their ſise and 
figure. Beſides; didi the exhalations coagulate 
the blood or contribute to make it more fluids; 
this could not be the cauſe of the ſudden death 
of animals killed by chem: for they could effect 
it only by interrupting the whole circulation, or 
depriving the bloodiitfelf of fluidity - 
I have ſuſpected that this poifon kills by de- 
ſtroying the irritability of the muſcles. The 
irritability may be loſt in tw] O ways; the muſe- 
1970. ban Fill R 451 6 Kun dah gs cular, 


De phenomeni della circolazione, tom 1. c. 6. 
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100 rigid. The muſeles de not ſeem relaxed, 
but rather too rigid; When the animals are 
taken from the confined place where they have 
died.” Such were the phenomena I obſerved in 
fregs: Weir Nin legs and thighs were extended 
in # fright Une, a8 ff they bad been dried. 
If they poſition was changed, or if they were 
bent, a refſtance was found, aud When at 
: "Yhey reſumed their original poſition : 
the ffuſcular ſubſtance ſeemed Harder under 
the finger, and under the knife: but I fon 
dfcbvered thofe changes in the mufcufar fibre 
dic not precede or attend upon the death "of 
the frogs; But chat ey folfowed ir. I I took 
from the veſt? Frogs dying, or ſcarcely dead, 
T efcr not peréiwe cheit Hmds extended, und 
their” field” prefer ved ſuffcient geribinty: : 
off th&#'tomtitt#y.' the extenſion and" rigidity 
fly toe place When they Hif'comtititied fone 
ne zw the veffel. 1 Have obſerved the muſ- 
cufar hardhefs and the extenfton of 'the Umbs 
In dead frops which had remained ſome time 
immerfed in” water. Finally, this change in 
the muſcular Hikens, > by no means happens to 
411 Animals. SA A nern nt 
ne Wilewäng Tatts have e me entirely 
rendunes the idea which cauſed me fufpect the 
10s of frritability. The tüſcler of à frog“s 
W great irticability when cut or 
pPricked: 
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pricked; they vibrate and. ſuddenly .contraQts. 
nat only where the point of, the noedleſ or. the. 
edge of the inſtrument touches, but far ber 
yond it; and the vibration continues, during 
ſome. time,  althongh. the cauſe, which aecaſions 
it is ſuſpended. Having taken from a cloſe 
veſſel a frog upon the point of death, . il 
not ſay that the muſcles retained their irxitabi- 
lity a in a ſtate of health, or that the approach = 
of death did. nat weaken it; but I wall: lays. 
chat the vibrations and Contpectians of the 
thighs, when pricked and cut, xe: appeared, 
eee e entire death ef 
che animal. THF bra er Hie rn bY 
I. conſequently, abandoned. the, Nes of the 
22 muſcuſar irritgbility; 5 and, after matur - 
ed reflection, it ſeems to me, that the, neryous 
ſyſtem is the part upon Which the. chalatiens 
act. And here are the reaſons which have ſug- 
geſted that. ohinion. L ſubmit them to che 
judgement of philoſophic readers. Convul- 
ſions commonly precede, and attend the death 
of.. OUT + animals, They are clearly Teen in 
frogs: the whole body is ſometimes convulſed, 
but particularly, and more violently, the limbs. 
In thoſe convulſions they die. As in Winter 
they longer reſiſt death, the convulſions alſo 
fore death, it appears that the ſeat of feeling 
R 3 | lently 
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5 Kage : they do not * 
when ſtimulated; the convulſions re appear; 
their lethargy augmients, even when placed in 
the open air; and they generally die. Thoſe 
convuifions are doubtleſs the effect of affected 
nerves. The reaſon ſeems natural; but here 
is 4 conviteing proof. I wounded the muſcles 
of a frog, which had not been expoſed to con- 
Kne&d air: the wounding excited in chem the 
motions which ſtimulating ordinarily awakens; 
but they were never eonvulfive motions. On 
the contrary, if I touched the origin of the 
_ was extremely ſine, the limbs ſuddenly became 
rconvulſed; and then; in the fame manner as 
when in confined air, when I pricked the ſpinal 
marrow, or the brain, the convulſions became 
uniĩverſal over the body. I have never been 
able tꝭ ſee the convulſions partial or general in 
frogs,” but by wounding the 'merves!' It is on 
chis account;>thar'theiconvullive ſpaſms in ani- 
mals confined in cloſe veſſels, make me fuſpect 
that the poiſonous vapour acts upon the ner- 
vous ſyſtem. ui amet; eee urs ar HS) 


I had ſtill one doubt to ſolve. I euld not 5 


recontile the almoſt immediate death of frogs 
Expoſed to the ſtrong exhalations of reſpira- 
tion) with the preſervation of their Hife during 
a long time, although «deprived of the brain. 
Thave ſhewn, in my work anne 
9 2 33 t t 


that frogs will live ſeveral days, although tbe 
brain is taken away. But the doubt diſappear- 
ed, when I ſaw their death become ſudden, 
when, inſtead of wounding the brain, wounds 
ed the ſpinal marrow. If a pin was introduged 
where the ſpinal marrow unites with the brain, 
the frog in a moment died convulſed. Ani 
mals as tenacious of life às frogs, die wich the 
ſame ſuddenneſs, when the ſpinal marrow s 
injured»: It is not therefore very extraordinary, 
that death ſo immediate is -occafioned»by the 
peſtilential exhalations inſinuating themſelves | 
in quantities into animated bodies, unde nt , 
affecting the other-parts, attack the whole ner- 
vous ſyſtem, and momentaneouſiy deprive it of 
the ſenſitive faculty... Koch 
But; What can we ſuy of the death af thaſe 
animals in cloſe veſſels, ib very ſmall, in wHich 
there is found no nerve, as in the eels of vine- 
gar, and the multitude of infuſion aninialeula? - 
agree that thoſe moſt minute : beings ate ki. 
led by the exhalations. I i; analogy> of:fo 
many other animals which periſh from the ſame 
cauſe, renders this conjecture very. plauſible. 
The exhalations can only deſtroy. them by con- 
tact. We muſt conſequently ſay, that they 
produce an effect ſimilar to that they operate 
upon the nervous ſubſtance of other animals; 
nN N maybe with. 
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out nexves, ſo much at leaſt that we cannot 
judge of it by the microſcope, But, for this 
reaſon, they; cannot evite the fatal influence of 
the ehalations; nor do I fee. how they, can e- 
odo urs. * Aan r & £4 ert 2 Fo 
Besides, I beſeech the. reader to view this o- 
collection of. facts neceſſary to give it authenti- 
city; but I have not had læiſue to enter into 
all- the details, and to make the moſt profound. 
take it; and L ſhall. always have the ſame re- 
gard fox thoſe who. attain their purpeſe, Wher 
ther they confirm or confuts: my conjectute 3. 
aer d but the ſearch of 
truth. -: about nt Stieg 
eee ee eee 
and ſeeds. Which did, not germinate, when. con 
fined with a ſmall quantity of air. It is poſſi- 
ble, chat this ſterility may be, occaſioned by gn 
ſame cauſes that deſtroy animals confined in 
ſmall: veſſels... A compariſon, will help to con- 
vince us. Butterflies, as we have ſeen, chap . 1. 
do nat come from chryſalids conſined in ſmall 
veſſels. I find that M. De Neaumur has had 
the fame reſults,, although dhe objedt of his er- 
periments Was very different from mine In 
mig four or fine inches long. be harme- 
166 44 tically 
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tically ſealed chryfalids: Part of | theſgwets” 
from the cabbage caterpillar, and part ef chat 
remained in their original ſtate, -althoughtaliey*. - 
had been confined for ſeveral months. II 
never developed; for a8 he abſerved, ue 
perſpized ; and: perſpiration ia neceſſary far” 
chryſalids to change to- Hutterſlies. Theſe two ; 
facts he proved in /A decifive/ manner. When 
che chryſalids are in @ very confined place as. 
in a tube of ſeveral inches, the meiſture which 
tranſpires cannot diſſipate: on the ebntrary, 
it falls back upon the chryfahdb. Thus, in 
ſome days, we ſee them moiſt; and chis hu- 
midity, inſinuating itſelf into their bodies; ren-/ 
ders them diſeaſod. Therefore, the death of the! 
chryſalids happens nearly from theiſatme cauſe, 
as that of animals in ſtagnant air. What d ſay 
of chryſalids, may be applied to the eggs of 
inſects, and the feeds; of plants. We know 
that eggs hatch only at a vertan degree of heat, 
which occaſions perſpiration .f conſined in a 
ſmall veſſel; they re · abſorb the exhhlatiꝶs which 
they have before tranſpired; and then ddey cor- 
rupt. A proof of this,” is tie humiditylwhich” 
after a certain time covers the eggs, and ſome- 
times, in confiderable/ abundance; the ſides of 
the vaſſelo ibn n dan hes eee ne 
The. ſame happens to veſſels conſining veget - 


able ſeeds. As I have been often Wont to Pütz 
| ſeeds 
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ſeeds in a little water, that they might germi- 
nate; upon taking cen GREET He the part 
which had been won eker n er 5 
a humid pellie A ce Wörter 
From a ee we ſee wh eggs 
and ſeeds are exeluded in large cloſe veſſels. 
They are always in ſafety; for the vacuity be- 
ing great, the exhalations may difperſe. In 
the ſame way, butterſlies come from chryſalids, 
ee Ne ag of mtg pts; arenen ae 
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ee "hiſtory of CoA infuſions, 


which I have treated ſo much at large, it has 


been ſaid, that when once thoſe animals-periſh- 
cd from a defect of water or humidity; they 
could never again be brought to life, although 
water was ſupplied, and their immerſion conti- 
nued long. Of this I have had the moſt con- 
vincing-and repeated proofs, in the experiments 
which I proceed to narrate. But there are o- 
ther animalcula, which, notwithſtanding they 
are the inhabitants of infuſions, are ſo much 


diſtinguiſhed: and privileged by nature, as to 


enjoy the advantage of reſurrection after death. 
Such, among others, are the Wheel- animal, the 


Sloth, the n of ow and theſes we 
ith Corn. | 
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Ar microſcopic animalcule inhabiting the ſand 
of tiles and ſewers, is by naturaliſts/termed the 
Wheel-animal. The abdomen. is large, and ſi- 
tuated towards the middle of the body: in the 
opinion of ſome, there is an heart. The poſs. 
terior part of the animal is provided with a mi- 
nute trident; and the anterior part divides in- 
to two trunks, bearing, at the yertices, the ſem · 
blance of two moſt fingular Wheels. From 
theſe it has obtained the name of the Wheel - 
animal. One, magnified, is repreſented Pl. 3. 
fig · 1. If the ſand I have mentioned. is put in- 
to water, the animalcule exhibits all its organs 
to the obſerver, provided the ſand remains a 
certain time infuſed. If the water fails, the ac- 
tion of the wheels, and that of the heart, ceaſes; 
tde animal gradually loſes; motion and life; it 
contracts, becomes; very minute, and aſſumes 
the reſemblance, af a dry and emaciated ſkin. 
To revive. it, it is ſufficient to ĩimmerſe it in wa- 
ter: then the body foon extends, the wheels 
and the trident appear, the heart is re-animat- 
ed ʒ motion is regenerated in the whole animal; 
it begins to ſuim in the water, and exerciſes all 
the functions of life. It is of no importance 
that the animal has remained long dried in the 
ſand. Lewenhock, the firſt who had the good 
fortune to diſcover it, and from whoſe works I 
draw the chief part of what I relate, has ſeen 
_ wheel-animals re-animated, after being kept in 
dry 
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this naturaliſt we muſt obſerve, that when the 
animal revives, ' the trunks and the wheels are 
parlor meer," gr ber puer 
times exhibirel as in fig 2. A. 8 
Suck ate the three News or We _— 
mal which Baker has; after Lewenhoek, given, 
in his tteatiſe linitled, The Mirroſcope made ca- 
/y. He contents himſelf with repeating only 
what the Dutch tiaturalift had written before. 
Alchough feveral naturaliſts have treated of 
the wheel-animal, they ſeem to me to have 
dome Tt but ſuperficially, and all to have pro- 
ceeddſ upon the relations of Lewenhoek.- I 
thought it would not mifapply my pains to in- 


veſtipate tus intereſtifip ſubject, and to au- 


trate it by addimdenal- facts: and 1 was parti- 


culafly induced to this, by the relation between 


that” amtnaltule amd the chief objects of my 
„ Ihtve therefore compoſed a ſhort and 
weiden hiſtor y of the animal, frem the mu 
terials with Which I have been furniſhed by ex- 
periment ank obſervation. But, what renders 
it ſo very remurkable is, the ſingular faculty 
of reſurtection, poſſeſſed by the wheel- animal. 
Wheti upon che point of publiſhing the fruit of 
my Tab6urs, another work of Buker, written in 
Eng kin, Tinto my hands : there, much is 


fara oF the WiieBaniital, "Pperoked — of | 


1 1493 30h d tent {57 
LY Employment for the a London, when 


f 


and ſeeing at once, that the author propoſed-to 

treat the matter e pre, I deſigned to ſup- 
preſs in this work all that concerns the wheel- 
animal; becauſe it would have been uſeleſs to 
treat of a ſubject already diſcuſſed by a learned 


a ſewer, about three hours after it had been 
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obſerver. I ſhould certainly have done ſo, had 
L not perceived that Baker's obſervations were 
materially different from mine; becauſe his 
wheel animals had been of a different ſpecies; 


therefore reſolved to publiſh my treatiſe, 
which was improved by that of Baker, its im- 


perfections leſſened, and new important mat- 
ters added. d nt ehen I apr Sg, 
I proceed to recite my experiments and ob- 
ſervations, beginning with a fact which may be 
patent to every one. I examined the ſand from 


put into water. I had no trouble in finding 
what I ſought for. In the firſt drop preſented 
to the microſcope, appearing like muddy water 
and fand, I ſaw three Hving beings, Which 1 
immediately recogniſed as three of Lewenhoek's 
wheel animals. Upon the anterior part of the 
body was a horn: the ſize of the body increaſ- 
ed towards the middle; and the poſterior part 
was terminated by three points: but the ante- 
rior part had neither trunks nor wheels, and 
the animals were nearly as in fig. 2. A. 


Tube body is tranſverſely annulated, and lon- 


G * with ſome parallel promi- 


nent 
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nent rays; fig. 3. The indiſtinctneſs of the 
rings and lines renders them diſſicult to find. 
To be able to ſee them, one muſt be accuſtom- 
ed to obſervation, and have an excellent eye. 
In the middle, there is obſcurely ſeen a little 
longitudinal faſcia, covered with ſpecks; and - 
above it, more viſible, a circle formed, as if by 
two C's touching at the extremities. At the 
upper part of the circle is ſeen the origin af a 
little canal, A B, fig. 3 
ſome extraordinary ſhapes in its progreſſion. 
Sometimes it extends, and becomes very ſlen- 
der; at other times it contracts, and becomes 
very corpulent. Sometimes the anterior part 
is eontracted and concealed in the body, or the 
ſame happens to the poſterior! part. One part 
of the body will be inflated, while the reſt is 
flaccid. In a word, its motions are as ſingular 
and eaſy to ſee, as they are difficult to deſetibe 
with preciſion ; and all thoſe remarkable fi- 
gures are exhibited, although ane animal re- 
mains ſtationa x. inte ie 
The mode mnie the. bende tranſports 
itſelf from one place to another, is this. It faxes 
the tail to the plane which it means to traverſe: 
the whole anterior part of the body is extend- 
ed. When in this ſtate, the animal detaches 
the tail; and, contracting the poſterior: part of 
the anterior, it advances. The artramirg. of 
| the 


repeated and the animalculepaſſes long with 
ſuch agility, as ſoon to traverſe che field of the 
mrufcup nnn K * news po M1 e 10 
— — — . 
to apodal vermiesy which: is generally kn wn. 
is that iti fixes : tſelſ by the:point: of the tail; 
which is ſo eſſential tolits!:megulur.progreſs,” e- 
ſpeciaihyoven qa poliſhed: furface; that without 
— PUN PHP It 901 


porty:ndiin-fixtd by the milf —— 
for ſome time; and extends che antetior part? 
as if from a centre exnmining, around, what 
direction it mould take: then, (duddenty de- 
ITC e Nat 
In Lewenhoek's opinion, the wheel-animal 
bus ſelf by all the three points at the extre- 
mity;of the tail. At firſt I likewiſe; tidught 
them neceſſary; but; upon examining them 
Vich more attention, I perceived that the mid- | 
dle point only was uſed iſor that purpoſe- TO 
| „ TR "whore! the wheel. 
e e thin and t At ; 
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free from ſund : then it 4 eaſt perect bed; whey bo 
to far from the:-tetera-pointyfixing-tothe plans 
of poſitions chen do nt even Guck it but a 
diſtant a con 4 And t the 
n the middle ic the oa fixing" ene 


point ſeems to be CH Heũ · of 4 umber ef n 
finitely fme / ſi milar points, which ate ati 
imperceptible 3 Fig. Do i Dey Gn e 
amm. that the wheel. animal advance 
The three wheel animals, which 1 then ub 
ſerveth for the ſuſt time were not ſwmmingz 
they eruui leit along at he bottom of the drm 
I ſoon perceived that thie was their cuſtom! 
when the wheels were not in actiom Arp one. 
——— — 
4 mixed With wheetevs 
glaſs half full of wwter. Le un imibediandy- 
ſee, that thoſe at the ſurface of the ſind” ο 
ſtantly evawl upon it, und do not eomchit hein. 
ſelves to- m water, © The fame is the caſe With 
thofe buried the eee, 
ſarfues, Lift bn B. EDI 71 PROT {2 $3255 FTA 1s 4 
ee unde eneenusmuutg Mewes wih Ni 
———— I ffiſt obſerved ; e atite- 
rior part ſeirching among the fand as ff for 
food; but they never left Me fluid'1 ey: up- 
prouchted the edges ofthe drop und inſtantly. 
returned: Av the” drop begun to evaporate, 
; Ag acct and rhe Junguor | 
| encreaſed 


nnn 
| eprive en 
— — 
e | e fame ſpats; they turned around 
— etched tlieſelxes Such motions ere 
Oy Fe ee yen FwC ee ag 
and — kale — > 
—_ — wg ri ;wheekani- 
eee = ee 
— —— o 
| eee. was; impoſſible to IT: | 
. what: eychad oxigivally been 
were an hour in his ſtate of apparent 
death. then: put upon them à drop of the 
— evaporated. The reader 
| — may well gonceivs my l attention in obſerving 
eee eee 
ed a eee the 
Modes move, by extending and. contracting: 
_ — became pointed alla, and be. 
gun:to move as the ther- J. perceived: (that 
eee were the head andi tail of / tha ani- 
* proceeding from the placs where they 
been concealed upon the evaporation of 
theidrop. The tranſverſe annuli, the longitu- 
2 rays, the internal and external organs. 


j a” , ann £ 2 2 © > * % 


all re-appeared ; and the- chree wheebanimals 


ſelves: to be as lively as eνο,tj. pre ing 
Diſcovering ſome Heeb ani mals in the ſand 
of ſewers / I repeated thoſe experiments, and 
found -that they always revived, during-whats 
now before me'a'remarkable inſtance I- have 
Kill in my poſſeſſion forme fand, upon wich. 

ur years ago} which 
has been preſerved dry in 2 ſmall:glak-veſſeh 
When moiſtened, che wheebahimals in it in- 
ſtantly;revive../: This fast agrees xith what 
L have: related from  Lewenhock- Baker has 
obſerved/a ciroumſtanoe lictle /ieſs worthy uf 
notice} With water he wet the inſide of a 
glaſs wherein wheel · animals had been kept dry 
for ſome months, and he: ſaw: them recover 


their original vivacity, Here it matters little 
—— — 


Eleven times I have dried the ſame: ſand, and 
as often wet it j and I have conſtantly ſeen the 
death of the wheel. animals attend che drying 
of the water but their life recommence when 
the ſand) was moiſte ned.. 
— — Howeverz thoſe neee 


nag! 16019343 — ach 498% lande 


| nt de times it ah ven Tt — 
deck hte, t i true, I baue feen -en © 
fevendtiyelirre@ions The" falt times, 
2 ——— — | 
came hery fall. I eu add; that; MH wet 
Ueig und drying the ſand, none revivud the fr. 
teenen time. It is the ſathe wiel reſpe@ to the 
fend remaining dry. 1 wok A portiontmnier- 
din inliabieed by de male; and I have pre- 
— — for three Jen 
— — — 
colic wer and nb at che end of th third | 
year; I do not exaggerate when Fay, that 
6fie Hundredth part det net revive: HH not 
ertendecf itte expe 


thinieng further: but it is un. 
Weelanimals remain long 
dry, anch if ey centimde to become rare in 
proportion” 4 p nally arrive when 
ey wil re ie no NP A re dl Ay bart 
aue rhe time neceflary to accompliſh their re- 
ſurrection, is unlimited Thave found, that in 
Hur: minutes after moiſtening the fand, ſome 


begin to live; — to more j und 
e ee t eee e ein 
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ii an hout, (all arencatiimated . I amn vigna- 
time neceſſary fur their reſurreſtion . At may 
where ſome of the animals afe, may be better 
maiſtened than ethers ; ory although all faorthd 
de moiſtened i ia the ſame time it nia hap-· 
pen, that all the wheel aiimals are het of 
the fame texture. In that caſe, thermore: denſe 
or tonſiſtent wit, more: lowly, rereive the im- 
preſſion of the water, and be longer in revive 
ing z or, ſome may he diſeaſed⸗ and leſs ſit for 
immediate reſurrecti an ont dk 
I have not perceived any very ſenſihle differ- 
ence o time between the reſurrection af thoſe 
rr wr fog aro 
A knew the: influence of bedt. in reſtar- 
ing the life nme Ter ee L fre- 


| — — ee M ds 
iet eth N be But 
al Tor eck FCS be — 13 Akibit 1 1 3 life 
Oy im fl un höbr. It abit /apped?,” that "He {peaks of 


Uiole that were longeſt of reviehig- | Perhaps his experi. 


Ai But chert is one condition eſſential to eſſect 
the reſurrection of the anima: Iris abſolute- 


ly neceſſury, that there wald bea certain 


this. One day, I had two wheeb animals tras 
En to evaporate 3 
ontained very littls! ſand. Three quarters 
e 
theyt weren dry and motionleſs: I: moiſtened 
them with water; that they might revive; but 
this was in vain, althoughithey rontinuedlwet 
during ſeveral hours. Eheir members ſwelled. 
and they became thiree times their noriginal 
we: but they ſtill remained motionleſs. This 
ther the fact was merely accidental, I took a 
portion of the fand, and ſpread it out upon a 
Piece of gtaſs 11 waited until the numerous 
reahimated wheel- animals ſnould become dry, 
in ordet to wet the ſand anew;/ and learn whe- 
dhier they would revide or not The ſand was 
careleſsy ſcattered zupon the glaſs, iſo; as in 
ſame parts to be a thin covering, and in others 
e be in a very ſmall quantity, The animals 
in theſe parts did not revive ; but all that were 
thoſe parts where there was abundance of 
— 5 * ſo remar 


. 


— any iv 0 


Sits me ſuſpell that this ſpecies) of beings in- 
habitimg ſand, require a certain pottion of t 
to enable them to pas: from death to Hife. Yi 
However, to acknowledge the truth, {+ dig 
not at: firſt: adopt this dome cture q but I cou 
notadiveſt my mind of it, as iti ſetmed ti be 
eonſirmed by facts beſides} upon recollecting 
the experiments I had before made upon the 
teſurtectioi of Wheel. animals, .ν,,i certain; 

that thoſe> rewiwing / -always tad: bed nmeng 
ſandl Tocrertifyſ or deſtru thei doubt, it was 
ſufficiett to repeat the laſt experiment forg if 
on the contrary; thoſe) then without ſand did 
not revive; there would be a complete demon- 
ſtrationcobriwhat had been the cauſe namely, 
that the preſence of ſand was ceſſential it heir 
refurreQianc'r Upon zepetition of the txpert- 

ment;/the-confequenceroonflantlyrwas; thatithe 
animalcula never recovered life, unleſd in pla- 
ces where there was A quantity Gf, fand. r 
One of my friends, an eminent philoſopher, 
and an excellent microſcopical! obſerver; con- 
ſtantly has the ſame reſult from his experi- 
ments di bas ynnaves Hi 6 d e e amor 
| (>The Abbe RES wp e eee 
Is ee 28 580 4151 enge tors the 
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—— racnendnnor ne K $44 mm 
0 theſe-we may add the following acts. 
4 we — —— 


fewer — uv in.abe- — 
ſometimas none... If the moſt 
gizp of the and is dried and — 
_ Place, then * _ ——_ 


_— ab Minutes id wt n 


Were is Aittle End, their“ 
hire nine, — — 
more. i le es e nen i $444 (365+ 
* have the animals which do: not revive 
defact of fand andi reſemble globules 
Hoating upon the Water t, have they loſt the fa- | 
_culty of reſurrection, or do they reſume it up- 
ont heing ſupplied with their native ſand ꝰ To 
aicentain this circumſtance, I have often taken 
de thin ſurfaces of ſand, wherein the wheel. 


N 3 0 my. PE, 9 4 #1: IS 5 hun 1 n 
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{ animals did not- revive, and bot chem at the 
bottom of a watch-glaſsy with 
men but of twenty dead animals II 
ſcarcely one revive. It therefore appeared t 
me, that privation af ſand deprived the heel 
animals of their innate faculty;of 
How can the ſimple defect of ſand· Produer 
ſo important au eſſect ? What connexion, 
What phyſical xclation is, there betwern- the 

preſence of ſand, and the.reſurreftion oß ihr 
wheel-animals May nat the: cauſe Which ef. 
fects this phenomenon, be entirely diſſeyent ; 
and cannot we ſay, that the and may ſerve 


che place of — ů 


( — 
at leaſt in a far leſs degree, when. they die eo- 
vered with ſand. We may ſay, this ſuppoſos 
that the immediate action of the airy. by irti- 
tating and injuring the corpuſcula, from its In- 
cerating influence, while they are ill humid, 
and while they are at the ſame time-moſt'tew- 
der and delicate, — — 
viving, from the alteration: they undergo. The 
conjecture hazarded is founded on d . 
vineing there are animals, uhoſe ſtructute is 
ſo delicate and fragile, that they are unable to 
m_ Sh motive n. of the air, 


and 


with water u 


andsalways live under coveri Such are the 
minert. a ſpecies of inſects ſd named from thei 

inhabiting the interior of the leaves of trees, 
where they live almoſt always concealed and 
pro — Be HEAP their. 8 My 
dah; tink Canaan We 
mall immediately ſee, that wheebanimals te- 
vive in vacuo. One might put ſome of thoſe; 
ſwimming in water without ſand under an 
exhauſted receiver, and then weti them obſerv · 
W- eee e eo which they mould, 
Sandee dee, nothing from the 


| erent on —— fuppoſed, 
that the heel· animals periſbed when the liquid 
they loſe the uſe and motion of their members. 
deeply; ſince it preſents the! moſt paradoxical 
truth hitherto found in the hiſtory of àny ani - 
mal, and we cannot heſitate too much in dif 
truſting trurhs of a ſimilar nature. Let us 
therefore enquire; if it is not poſſible that the 
Wheebhbanimals, dead to appearance, may pre- 
ſerve a ſpark of life. To elucidate our: en- 
* nenen 
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hrge:animals: Cold, fo injurious to inſedtig 
renders thoſe does not deſtroy, lethargic 
during winter : they are in ſuch an degree 
of tot por as to ſeem dead to the Aken 
touch ; their limbs ſtiff and contruactedgo their 
wings depreſſedi their bodies emaciated. The 
have no external motion no mar tof fesling 
when ſtimulated, or When dut in piecess: This 
werſee in the hundreds of inſects Which w 
caſually ſind upon the coldeſt days of: winter: 
in the earthy in the-clefts:of trees, in the holes 
of walls. Ini this manner does cold operate 
upon beings poſſeſſing the higheſt rank tin / the 

animal rale: im the midſt of winter , we haue 
ſo lethargie that the flame of a candle: burn · 
cal the ſenſations of life Terreſtrial and am · 
phibious animals, when kept long in water, 
exhibit che fame appearance Rhedi having 
immerſed flies in water an hour and à half, 
found them with all. the ſemblance of death. 
Reaumur made the ſame experiment upon 
bees. It is Well known they are vindictive 
when injured. This naturaliſt leſt a whole 
fwarmiin water, II know not how long, and 
found them ſo completely deprived of ſenſa- 
tion, that he handled them at pleaſure ; he 
took them from the water; put _ 1 
a99 tad ν,GuvRMl̃ n eee eee, 
nl * Buffon, hiſtoĩre naturelle. 


table, and examined whether or not there 
were ſeveral queens: they after wards recover - 
ed. I may ſay the ſame of the apparent death 
of: frogs and newts. After ſome hours im- 
merſton in water, their bodies became ſtiff and 
fragile, juſt as happens int dent!!! 
May not the upparent death of inſects and 
othet animals be fimilar to that of wheel · anĩ⸗ 
muls among ſand? But thoſe animals preſerve 
4 ren prineiple of ſenſation and life, which 
the concurtence of certain eireumſtances is re- 
quired to unfold, and put in à ſtate to animate 
_ the whole fyſtem. If the temperature of the 
Air #$% little entteaſed, motion and life re. 
appear in animals rendered torpid by cold e if 
the bees which have been immerged in water 
to move, walk-expand' their wings, and fly. 
2 hort time in à dry uſtu ation Why then 
cannot we ſay the ſameg tliat chere is in the 
the ald f wuter is required to diſoo ver 
there isa reſemblance between the ſtate of dry 
have named, with reſpect to their appearance; 
en een . e n 
e action 


ſenſible difference, which muſt create a gpent 
diſtinction hetween them. When animals ate 
torpid from cold; whatever is the power of the 
agent depriving them of ſenſation and motion; 
it only does this, by deſtroying the harman 
betwoen the fluid and the ſohda; but it des 
not derange them ſo far, ad to deprive thema 
what — HE This 


we have myſelf found dhe fame in;the/pailt 
frops and newts, of which E fpeak«' «k dns, 
Ihave ſound a remnant - of monen / an che 
blood and in dhe heart of half-dromnectanz- 
mals; and M doubt not that this moti cm cmti- 
nues in bees and flies- When ald thoſs mis 
—— dong än water, — nv 


animals are among the fand? Gan we con- 
clude; and conclude with reaſons that in dry 


rociprocal action of the fluids and the ſolids-is 
deſtroyed, but alſo becauſe the fluids are en- 
tirely evaporated, and becauſe the dryneſs and 
rigidity has changed the natural ſtates of the 
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| —— deſtroyed; 


inowbeckaniomala3ds While they ttavetſe the 
fluid, they reſemble gelatinous ſubſtances ; they 
are lacbrated and deſtroyed when tonched with 
ate contracted and diſtorted; the hole body 
oßqthe animal is reduced to 4 Hard ſhapaleſs 


atom of mattert when pierced by a needle; 


it breaks in pieces like a grain of falt Bur 


hoe does this atom of matter, where the ſolids 


preſerve no veſtige af their former humidity 
and. ꝓliancy, and where the fluids exiſt no 
more how. can we believe that this dry and 
1 atom retains a principle of life ã 
Gin: we think; that life exiſts-in-a frog, à toad, 
o amewt, when dry and rigid, as the wheel - 


and ſhrivelled wheel animals, e. muſt admit 


ed before? Can we conclude, I. ſay, that 


their life is entirely gone, not only becauſe the 


ſolids?» a n 
abs alt} 2 frog, 


nnen aͥ E * 


frog, toad, or newt, in water, we ſaniit gra 
dually become animated g then, as we: would 
ſay, it was a reab and abſolute reſutrettion : for 
may we call; what happens tolithe reviving 
Wheel animals, à real and abſolnte neſurrectiom 
ae. nid wonualsg otiidielenyadigbrnt 
But it is time to reſume the hiſtory of thaſa 
wonderful ammalcula We have already de- 
ſerihed their figure and their properties g bu 
we have not yet. examined their organs ſepa⸗ 
tatehy, which is neceſſarꝝ to make dus Wella 
_ quainted with their ſtructure and motidns«c; K 
mean to ſpeak of the heart, the two trunks, 
zud the Wheels revolving) at the vertices. 1 
eauld not: pruperl treat of them before, bes 
cauſe, it, would have preyented me from purſue 
ing the plan L intended tocadopt;;whichled:me 
to nelate ſome facts, following the order of the 
time han Idearned them. n all my obſerves 
tions, - the Ncheel- animal has ſhewn me thoſe 
three; organs nl. Their appearance depends 
entixely upon the. will ef tha animal. While 
animated, it is hot unuſual thati it does not 
ſhew them at fuſt,. or diſplays them very lo- 
ly: This is bat Ichave obſerved in my wheel 
animala, and what ſome of my friends have 
obſerved along with me. I did not obſerve all 
the three. organs! until after , twenty-one days 
Examination. |:Lygt.the:reader.neprelent to him · 
lelf a ſnail proceeding from ite ell ut _ 
or 5 Ile 
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ilk, _ NAD den 
retiring Within. ins; ee Tomes Ws 
this wap, bewillſen@hly figure tbe motigns-ofxhs 
trunk and the wheels of Our animalcula. The 
wheel-animaly I then.examined, and thoſe which 
1 afterwards Aw, mid not always at the ſame 
moment diſplay both the trunks und, the 
wheels, hut, like ſnails,,;concealed. ſometimes 
the one, and ſometimes dhe, other; which bap- 
pened whenever they, contracted themſebves 
and when they remained long ntended, the 
_ trunks and wheels were kept out along ume 
ao, The wp bite —— 
but in af very impraper ſenſe, 
————— 
In the tratt upon the Animalcola-of, Afuſi ua 
1 baye treated at length of. the minute, long; 
_ and lender fibrils; proceeding from ii the orifice 
of the mouth, of may of thoſe beings, I have 
fag, the fibrils ers in-conſtans/vibration3+ that 
they produced.a certain vortex it.theanfuſions, 
which drew. to the mouth of tho-aumnalculethe 
_corpuſcyla ſerving it for food. The wheels 
obſerved in the Mheel animals, are only two 
eixeular lines of thoſe-fibrilles conſtantly in mos 
tion: 7 they produce the ſame effect with the 
vibrating points or fibres of infuſion animal 
cula: they form — 
3 1285 ae 


© Avints Kttred dir vit ip. - 49, 
heren it feeds: K whidelhithdl lf Galt 
ed with che trunkb etendelt aud the” HB 


5 


whoſe motion reſembles that of two Wheel 
| and forms two Vrticet; Fig: 5. pl. ey” 

© Whew Tay chat the wheels oF ily anl. 
to 'infimiate tar this Wilt" Gxretith 304 Feneal 
rule to all. This optical illuſibti indeed, 8 
. tituraliſte 
alſo certain that t 7 — 


4 
1 
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e han ſtudied the heels" AttEnttbely, 66 dt 
ever whether they are truly ſueh, or only vi. 
brating fibriller, is very much inelined to Brlicee 
— obfervatfonb of "tee" tt 
iMultriousobſervers' may very well Saris with 
mine g forvtheir eee have been if. 
ferent. A fingulur aperture for # mbuth, fit: 
ated between the wheels, 4 ſort of ring beneath 
it, a number of. ſerpentine ves in the Bead, 
che periſtaltic" motion of the intbſt iner, dhe it 
regular agitation of a tranſparent fluid 36; every” 
part of 5the- body, particular undulation Gr 
chat ſſuld inch and the Min; Were 64 
ſerved byvthelEnglilphiloſoph6i it bis hecke 
Rn * 


animals; 
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animals; and although he — 
ſeribed them, 1 have been able to find none ſi - 
milar in mine. There is no donbt, I might 
Have ſeen All thofe organs, both betauſe I uſed 
Cuffs microſcope, as Baker had dene, and al- 
fo ſome microſcopes which were much ſuperior. 
derful that his whetkahimals exhibited-another 
ich I have not found in mine ; that 
i n pair of wheels proceeding from the two 
trunks the revolution uf which produces the 
Hime effect as the vibration of che fbrile : a 
zupid euren is formed in the fluid, which car- 
nes the foods the mouth of the animal. With 
ry; and it the fame direction. Sometimes it 
quicker and ſometimes flower; which alterna- 
nves ate enccuted momentaneouſly or by de- 
grees In the fame manmer; we ſee the animab 
at one ume town to the right, and immediately 
afterwards to the leſt. It frequently happens, 
that after it has moved long at one ſide, it ſtops 
and turns diametrically oppoſtteee. 
Tet us leave this digreſſion, and return to 
the animals When their fibnilleæ appear; they 
no longer erawl at the bottom of the water, 


but they eee the 
1 I have often” endeavoured -to- diſcover, 
whether 
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whether they ſwim by the undulationz of the 
body, or by the vibrations of the fibrillze, which 
not only regulate the vortices, but, by their ac. 
tion againſt the water, may raiſe the animal. 
This L have not been able fatisfactorily to elu · 
cidate ; but 1 ſhould: think they ſwim by the 
theſe are drawn within the body. lr 
I have already ſpoken of a little cirele ſitu · 
ated towards the head of the wheel - animals, 
which is in appearance like the junction of 
two C's by che extremities. This part is in 
conſtant motion, by alternate contraction and 
dilatation, while the animal forms the vortex, 
and vrhile the fibrils are extended. Thie part 
has been obſerved by Lewenhock and Baker : 
they have thought it the animal's heart. The 

ſituation, the ſhape, contracting and dilating 
motion, concur, according tothe Engliſh natu- 
raliſt, in eſtabliſhing this opinion. But, if this 
is a heart, it is a voluntary muſcle, which beats 
at che pleaſure of the unitmal 3, that isy-when)it 
protrudes the fibrilla- and forms the vortex 3 
and this voluntary act has, before me, been oh : 
ſerved by others. But, are there animals whoſe 
hearts beat by intervals, ſo that the beating 
may ceaſe when the animals chuſe? Beſides, 
the ubeel · animals ſometimes: remain. alive in 
the water for ſeveral weeks, without making 
nen nn 


heart. | 
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tion only while the vyortex is formed: it is be- 
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bart. Is it poſſihle that any animal can live 


fo long without the beating of the heart, the 


mimating ſpring, of the whole machine? Theſe 
are two paradoxes, which may he nofleſs true 


than there are others more wonderful : ſuch as, 


the reſutrectjon of the wheel · animal atſelf. Al- 


though it may be thought that; this part is ac- 
tually the heart, either ſrom performing Gmilar 


functions, from its ſituation in the region of 
the hreaſt, from its contraction and dilatation, 
Rke a heart ; I canngt think theſe are convin · 
eing reaſans ; for it may be an organ deſtined 
for à purpoſe completely, different. I ought to 
ſays as 1 think, that. it is more natural, to be- 
leye this organ ſerves forthe aliments 3 ſo that 
it contracts and; dilates to receive tha nutri - 
ment, and tranſmit it to che ſtomach. Such an 
hypotheſis will, eaſily explain why it is in mo- 


cauſe the aliment is then drawn to the mouih 
and. nſmitted to the body. If the part re- 
mains long; motionleſs, it is becauſe no food is 
taken, and this, commonly happens while the 
zwimals, in an unſuitable ſituation, Janguiſh 
and die; which, is ſometimes the caſe with 
thoſe revived i an ſand kept in claſe veſſels. 1 


have ſeen, that although the ſand ſwarmedl with 


wheel · animals duxing the Grit days, the num- 


ber decreaſed and the decreaſe Was to ſuch a 
degree, that in twelve or fiſteen days, the whole 


Were 
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wae dead. They appeared motibnleſs and? 
qisfigured at che bottom of the veffel, and 4 
great many of them were even reduced te) G. 
1 this period of diſeafe;! the ver? 
tex was ſeldom made; but it 18 molt frequent. 
ly formed by them when we find them iir Tow! 
ers, und in pits fun of rain water! gol 
Thie idea, tat this moving particle ig an or- 
gan formed for the reception of the akments, 
im order to rtanſmit cen t6 the” ſtothäch, 1s 


nöt Tamgitary?" Ir 36 föünded, 1. Upbn bt! 


ferving in my Wheel-Amtwals à kin of: Rttle 
candl Ufted to this part, Fig. 3. B, Fig 4 E. 
The canal ring towards the head; has great 
reſeniblance to àn &IoPHagus: 2. This part 18 
furely deſtined för that purpoſe in other aqua 
tie animals, bearing a” great Telalidſ to the 
wheeFahimals, and afford cogent evidener of 
the FAQ, Such 1s an atümal often found in tlie 
tremefla. It is ffforter, and à littte thicker, 
than the Heel. anittal. The poſteriof part is 
provided with two" ſmall diverging flaments, 
with WHICH it Fixes itſelf te iy fubſtance. At 
the atitericr part, there ure long flender fibtils, 
which being put in motion by the animal, be- 

cafion A vortex it the water, Fig. 6. There 
is fo vörtex when the flbrils are àt reſt: while 
they move; and during the continuance of the 
vortet, there is feen, almoſt in the" centre of 
che animal, u particle, A, fffflar in figüre to 
* T 3 that 
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that part in the wheel-animal of which we 
Fn : it alternately contracts and dilates 3 but 
the motion ceaſes with the ceſſation of the vor- 
tex. This difference only is to be remarked: 
the particle in the wheel-animal is formed by 
two ſemicircular cavities z whereas that in the 
tremella animal, reſembles a bladder or folli- 
culus. The particle and canal towards the re. 
gion of ite head, are connected as in the 
wheel-animal. © There is à ſhort duct, B, ter- 
minating at che mouth. of the animal, and at 


the oppofite extfemuty; 1 it enters another folli- 
culus, C, which moves with alternate contrac- 
tion and dilatation, padulating like a wave' als 


moſt at reſt. This, folliculus is preciſely the 
receptacle of the aliments. It is always full-of 

2 yellowiſt green matter, which proceeds from 
the Sie part of the body, by meaus of 
the undylating or periſtaltic motion.” But we 
not only ſee the fqod diſcharged from, but we 


| * lee i it enter the body; that is, we obſerve 


hats of the tremella drawn by the vortex 


10 th © animal's mouth, jofufion” animalcula 


of yarious bes, and fragments of other ſub- 
{lan ces. Some of the moſt minute enter the 


origin | of the eſophagus, traverſe. the moving 


particle, and arrive at the paſſage we ſee in the 
. of the alimen sz. 


The ſame thing is obſerved in anoth.+- 11 
mal of the tremella, which J have mentioned 
in 
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in the tract upon the Ai male of is 
SOA ee wee e 1 anim cule,. gr 


. 
7 


mach. tn 255 en gar 5 165 Th ROLL 


In thoſe.animals-, therefore, we. lee 1 par 
üicle, which, in place, figure. and motion, re- 


ſembles an heart, akhough it, is not ones, but 
is an organ deſtined for che uſe of L e ali- 
ments, For: theſe, reaſons, baus aber bed th 
ſame uſe to that of the wheel 1 al. MI 1 
Should. I be Tight che) wheel: "711 108 "Hit" 
beart, we. ſeg wy other 7 e 1 pit 1 
n re may er 9 
HH L . Mu; Moe 42 5 
dhe tod tremella mn 05 ve . oned 
number of ipfuſion, ampaleula, the prod Gigs 
abundance and 10 ol. po pi Wi, 10. 
wargſeape, end. e bee ne der . 
chem, 10 Ja) uo More of many. other, 1 85 
I haue never n APPEATADGE 1 circulation 
in wheel-animals, nor in. WA anin malcula c of m. 
fuſions, thoſe of the  tremella, ner in polypi. 
Although Baker has, obſeryed i in wheel-anmals, 
the, irregulat agitation.of a Avid, be ingenuouſly 
avows, that he never. has perceived Any. trace 
of a real circulation; Vet Al. feed, ener. 
and multiply, as thoſe, ani mals which. have. 2 
n and Fipenlptions, | Neither, are; t 11 "x 
T4 
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|  Fental/to the life of many animals. | For this, | 
it is enough that there is a juſt equilibrium, 
a correſponding harmony, between the fluids 
and the ſolids. The ideas we have of a heart 
and of circulation, are particular notions, ta- 
ken from a definite number of animals, which 
demonſtrate the bounds. of our knowledge and 
intelligence, and Which would ill apply, if we 
meant to. fit them to the ur models 
framed by nature. e 
Laas wheel'animals inhabiting the-roofs of 
houſes; of-ovens, or other buildings expoſed to 
the-inclemendies of the weather, ſhould | be of 
A enſtitution calculated to ſupport the moſt ſe- 
vere influence of cold and heat. I put them to 
the teſt / From a ſewer expoſed to the ſouthy I 
took wheel animals ſand, wich had for twen- 
ty-nine days been fubjefted; to the heat of the 
ſun in the middle of; Summer. The thermo- 
meter in the ſunſhine ſtbbd, during this time, 
at 129, 13111359 The heat didi not injure 
the animals 3 for, when the fand was wet, 1 
had a great number very vivacious 
Lexpoſed a litile of this ſand in very thin glas 
tubes, without a ſouth window, Where the re- 
flection of a neighbouring wall) excited an ex. 
treme heat, and I left them there the whole 
Summer. During ſome of the hotteſt days, 
the thermometer roſe to 142; but the heat 
iy mor injure the Viel Animals: N wet. 


ting 


| Nags was hen expoſed in the ſunſhine at 1 
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ting the Tandy rthey? appeared with the” fattie - 
 livelineſs and'vigoury and in the ſame abyti- 
dance, as in other ſand from the ſame place 
expoſed 'in” x north winde w, aid ſeldom ux 
never experieneing the folar'rays." I have bn. 
cluded, - that the powerful heat of Summer did 
not deprive the wheel animals of the füculty of 
reſurrection; but; is it the fame When 
are revived! 5 IS chis aetzree of hear theh equal. 
ly ſupportable ? nn wa Fo re offs 
I have alſo expoſed! thoſe tubes "with fand 
and water, where here was a numbef of wheel. 
animals, in the warm fituuation ubeve men- 
tioned; The effect was very different: in Half 
an hour; the heat of che ſun at 135 killed the 
animals. Thus, it is not the Tame with wheel 
animals,” when dry and deprited of Ufe, a8 
when in life aud motion: 
l aſterwards ſaw; that reſuſcitated wheel. anl. 
mals died when expoſed to a more 238 


The heat of the fire has the ſamè effect 
chat of the ſolar rays. But, while the revived 
animals periſh at 111 and 137 J if expoſed to 
144 vhen dry, they do not loſe the faculty ef 
reſurrection. With common Hire; 1 cbuld ex 
tend my experiments farther that with the Redt 
of the fun; I raiſed the heat to above f 
to ſee Whether dried wheebanimals Cafe tö 
| er for it was to be thoight”fliere were 


limits 
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 Imits here; and I found thoſe limits at 13 5g% 
Sand expoſed to this degree of heat, preſem- 
ed few wheel animals, and at 158 none. But 
there is a circumſtance here neceſſary to hee: 
lucidated. 1 made thoſe — Sooggeh 
may ſay, dry, keeping the ſand for two or 
three minutes expoſed. to the degree of heat I 
fixed upon. Ihe conſequences were very dif- 
ferent, hen I uſed wet ſand, and immerſed it 
two ox three: minutes in water warmed te that 
degree then, the wheel - animals did not re- 
vive beyond 1310. Aem ins, o 24 hoid 
It is not difficult to explaingwby: the deſtruc- 
tion of re· animated wheel; animals is more eaſy 
than when in their ſtate of deſiccation·¶ The for- 
| mer Are a ſort of jelly; of conſequence, very 
en and deſtroyed by the penetrating power of 
the fire, which dogs not take place with ſuch 
facility when they Are dry z then they Are 
hard, and partly concentrated in themſelves. 
Beſides, in this ſtate, their globular Ggure pre- 
ſents leſs ſurface to the action of the fire ; alſo 
the heat acts alone upon dry wheel animals; and, 
-when they are alive, it acts along with the wa- 
ter, which powerfully concurs in lacerating 
them, and deſtroying their organization: and 
he heat has rendered that lacerating power more 
Kona and- eee em abe 
„ i ene „ Ta946 N. bn that 


» 
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that dry wheel-animals can leſs reſiſt the heat 
of 'warm water, | than of the fire itſelf. Vibe 
Having ſeen the effect of heat upon wheel- 
animals, it was neceſſary to ſes che eſſeßt of 
cold upon them. For chis purpoſe, I'took the 
ſand of ſewers; 'of bent and flat tiles whers 
che auimials arg found dufing the -moſtcintente 
cold of winter, hen the rooft ate coyered with 
ſnow and-ec, "The ſand moiſtened with water, 
by the cold became ſo firm and connocted, that 
it was as hard as a ſtone ; but this cold had pot 
injured the wheel. animals. After melting che 
mixture of ice and ſand, I ſau u great number 
ſoon revive; only their reſutrection ſermed / to 
me leſo i Ran Wen dn dad RAe 
The greateſt» cold in Winter was 165 51 
thought therefore of ſubjecting thoſe wheelers 
found upon the roof, to 2 degree more in. 
tenſe; and, taking ſome portions of. frozen 
ſand from the bottom of a ſewer, I put them 
placed in a degree of cold |u 4% below o, hy 
means af a mixture I hate often mentioned: 
But the animals revived when the ice melted, 
which prove, chat degree of -cald had dene 
them no injury. ES SELECTS rigs 4325 
Alter being certain of this, I ſought for tha 
reſults of the experiment inverſedg that is, 
what will happen when we paſa wheelers from 
the degree af heat at which they are ani- 

15 | mated, 
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| became ſo cold that the hand could fcare 


4 aniiitexitrrs And revives; 
mated; to different degrees of cold, always 


more intenſe. One morting 1 tranfpörted ſome 


ſwimming in a watch-glafs to a north window, 
where tlie thermometer "food at 3%, Gbferv- 
ing What happened when the water in the glaſs 
N be 
kept in it: The Wheel-àritals oppeck the 
vortex; ald fell to the bottom, crdwlitig lan- 
galdly ug the Hand- The Väter "Way Toon! 

frozen; then they moved with &ifficulty 3 and 


this metien in a ſhort time ended. When the 
Vater was more frozen; they cöntracteui with- 


in Urns! ferbifg inte giäbülks "Which" 1 
clearly ſaw fromthe tranfparente of the ice. 
Thus, che Wheebanimials peel the whofe day 
and the followinkdighe hich Was Very cold: 
The next day I ræowed them tö n Warm a- 
partment; to fee whether thoft if HE ick, un- 
der the figure of (globules; woultP recover life 
and motion whefl the ice meſted. This took 
place even hen I. made the globulet remaln 
longer in ice: even when L eticreafed the na- 
turalz by means of Factitious co, t 115 füt 
der G. Sj 1 an Ania ene une 
RNeaſoning from the exprriments of cbid, 
as upon thoſe of heat, it would Appelt: kat 
the revived Wheel animals ſoutd not Tupport 


the ſume degree of cold as thoſe! Which are 


dead. If, upon the other Hand; -thefe Laft facts 


ue gew, "that wheh the "601d begias bb fer 


ine 501! with 


a 
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with, power upon revived wheel animals, they 
then paſs from life to death, as appears hy the 

ceſſation of their motion, their contraction and 
disſiguration, fo that they become, preciſely as 
dry in the fand. Ech int uad nd un nN 
Beſides, ſuppoſing that an extreme cold e- 
exciſes its influence upon living wWheghanimals, 
Lknow not if. it could axe the. pom of ide- 
priving them of life. It is certain t could not 
deſtroy animalcula, as delicate as fore of thoſe 
of; infuſiong, , and the eels of vinggar - But, 
what is moxe ſurpriſing, the animalcula of in- 
fuſipns, and the gels of vinegar,; periſh. at 8 
leſs degree of, heat than the Wheehanimals. 
They cannot ſupport. more; ban L1xf aboye o. 
At this degree of heat, | ſexexal, ſpecies: of; bees 
tles, of chryſalids and caterpillars, periſn, as I 
before obſeryed, although they ſupport the cold 
of. 34 under freezing. By this wer ſee that 
ſeyexal animals ſupport cold, better than heat. 
Thoſe facts teach us, that. there are 
principal cauſes deſtructive oſ the: reſuſeitating 
quality in wheel -· animals. Theſe are, the want 
ol ſand and. af heat-. But, are there alſd others 
producing this effect? I could not diſcover this 
dut hy coe duuxes, and by uſing: the different 
methods hich are noxious tothe, ꝓtoduſtion 
and life. pf ther animals, eſpecially thoſe that 
haye the greateſt analogy with wheel · animale; 
ſuch. as the animalcula of infuſions, It has 


been 
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they have always very ſoon revived; and in 


ort from confined air. I ſnall mention 
om 18 855 and do 1595 injure them. Thoſe 
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to prevent the reſutrettion of wheel - animals, 
non is faeilitated by the influence; of the air. 
The mean of the principal reſults of repeated 
—_— is, 1. Wheel-animals revive ſooner, 

and in greater numbers, in the open air, than 
in vacus 2. Thoſe which do not revive in 
vacuo, revive when put in the open air. 
However much the air may promote the re- 


furrection of wheel- animals, it is abſolutely ne- 


ceſſary for the preſervation of their lives. 


When they revive in vacuo, or are put in an 


deere they die in a few days. 
wheel · animals revive in vacuo, it 
b not . faceefGfully as in the open air: it is 
natural to think they would revive in configed/ 
air, although this dir prevents the production 
of other animals, and kills them when con 
fined in very mall veſſels. But in the veſſels veſſels 
where I had the wet ſand of thoſe animalcula, 


abundance: they have even lived long in very 
mall veſſels, where there was very little air. 
Wbeel- animals ſuffer from different fluids, 


what they do not ſuffer from privation of air, 
the I- 


which 
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which are not noxious to them, are either 
thoſe in which they revive or in which, aſtet 
reſurrection, they preſerve life: Such 18, pit, 
nver, ice, ſnow, and rain water; diſtilled wa- 
ter; that of ditehes; marſhes, pools; the foetid 
water of mud and dunghills. Reſpecting the 
fluids noxious to them, they are either: thoſe 
ee e eee pepper, common ſalt, fal- 
| vitriol ; thoſe in which are expreſſed the 
juice of the onion, garlic, murine; ink, wine, 
verjuice, oił of ohves, of nutz, brandy, vitte- 
gar; \ Se. Having put in each of thoſe fluids, 
the fand of WheeLanimals, I never ſaw one 
revive ; Hkewiſe, when revived wheetanimals 
were put into them, they all periſhed. Some 
ſtrong n been e- 
qually fatal to them. Such is the odour of 
cumphire. When revived; if they are long 
ſubjected to it; all die, and do not trevive When 
dry. The oil of turpentine produces only the 
firſt effect. But this odor becomes more 
active, as by melting or burning the turpen - 
tine, the fumes prevent the reviviſeenee of 
the animals. The fumes of burning fulphur 
and ecamphire produce both effects: the fumes. 
of leaf tobacco only deſtroy revived; wheel - 
amin. d Rid Work ain t aa 
Reflecting upon the experiments made by 
means of heat, liquids and odours, I have 
fometimes doubted whether theſe three agents 
Hoe had 


per) ofi — . 


2 5 * 2 - K 
” 
ww—_'y » wwe - - ee wot too” P ̃ -N —— _ — —— a Ho, — ED — 
* - - - —— . » - 
me we — o = — 
: n 9 * me * 9 "I 9 1 Arn * * — _ a 8 From 
n , : . hy * 2 0 = * * * 0 9 1 F * ie * 2 oa * 
A | f - j * 


place o hope it. might be. cech&Hẽ,jCüd e This 
hope did nat ſeem chimerical in agbeiag like 
the phechanimal.; i would-got: be Ddr ful 
to ſec it, zegaver the i faculty it naturally poſe ' 
ſeſſes. I have/ preſerned ſand; Which has been 

expoſedu to, heat L have from time to time 
uh it with pure (water, and a ve cſten obſerv- 
echit. „The ſame has! been done with darid en- 
dpoſecd to diqunds and odours, keeping) it in the 


M dung dit wich freſh water; that the 


noxious qualities which injured the wheel; ani 


"pals might be. daſtrayei. But theſe methods 


havsunever,ne· animated dhe numerous dead 
dies de od Jonns i A 0 0 ame, 
1+ The-whetlatimals whic 
nom I bavei laid: downy:werer forthe greater 
part ahoi found. is cv the: ridges 'ofiflat; 
and eroοRed les, oi Jadhis anater,1xvhich for 
brevity 1 baye called fand, ahoughrg ve ſpeak 
more properly, it is a mixture of earth, fand 
andi the fragmants, af tilas, ( Hſhall:oontinuẽ to 
calliit ſand) ais the dwelling of hel- animals 
but welt obſerve, thai in ſome kinds they 
are much mote numerous than in otbhets. 10 l 
the ſand is red, it is almaſt da certain indica. 
tian, according to Baker, of dhe preſente of 
thoſe animals but they, are always inanimate. 
he ſand is ae By. domes 
Jl cuſtomed 


66 
in arhich they are found, when by the er 
paration oi the water they ate dry} they uri 
exfily. zecogniſed when the fand ie preſetited 
ſeen in the ſhape of minute dry globules, of a 
The animals are alſo found in certaiui u 
ten ſeen tham in ditches; and 1 have taken 
many rom pools, marſhes, and every holes bf 
Mater #12 31H 44057) 1, FaSSHARLD: LAT 
Phe wheebanimals of the eurth au in m 
opinion, the origin of thoſe of 0j and iʒt 
ſeems to me that it cannot be otherwiſeg ut 
leaſt, that we cannot fay the wheel animals of 
ane roof come from another, which ſuppoſes a 
particular. caſe : but to-take the caſe generally, 
and conſider. it as an its. origin, I fhbuld derive 
them elſewhere, and conſequently recur to the 
warn. jo 10.433 £4 & $131 4 MG aBber 
6 which ee the 
in their day Kate he ind gebe or 
when the air nme pew of 
he water where they ares. . 
While Gudying thoſe euvious e have 
always reflected upon a moſt important pro- 
diowy: which was, to enquire into the mode 
eh U olf 


1 me iſolated 
nn 
"_ iwatch-glaflesdike infabon;animalcula.; 
Kchaxe put one in each, hut I never could fee 
them/propagetes either by ſhaots gr-diviſions, 
aquatic)aniqaſe,) Neither was.) by/a fetus; 
but Lhad:reafon. to think, that it was hy means 
had been ſame days revived, I haye ſeen, in 
the! body of the largeſt, an oxular ſubſtance; 
Fl. 3. fg. 5. N. When F happened to nnd 4he 
| ad they had always this ovu- 
lar body zubut in general it had paſſed from 
- thein-own; bodies into the (glaſs, without my 
knowing how at the ſame time, with an im- 
portant ſingularity. When entire, the iſglated 
animal ſwam alone in the fluid ; but when the 
body vn breken, there ſwam ee 
e 
come fromꝰt he ovulat i ſubſtance 3 eſpecially — 
when, khe aniwaleula were excluded, he ot 
ess were broken. © 1, might likewiſe be ſuſ- 
bebe hat; it bad bean carried hither by the 
air butt be dure of this, it was — 
| Nee e departure from 9 = 
Bot eee eee eee, 


d ee Baker, 
e has not TI ſucceſsful than . 


e 


with them, gelatinous eggs of d preportiohal 
fine. Beſſdes; he has ir two ſpeeies of wheel- 
animals d little larger wan the moſt commòôn 
kind diſcovered #nivval body the figure of 
which very much reſembles the fubſtunce 1 
have deſeribed y but he has never ſeen dne 6X- 
cluded: nor has he feen 4 wWheeLenitmalichme 
from the gelatinous eggs, although he- has kept 
hem chrer year tg alt 41 
Ike learned Padre Roffredi has enjoyed the 
happineſs denied to Baker and to me. In the 
Journal of the Abbé Romer, he Has gen- H- 
niſſung ſtroke to our obſervations. Speaking 
of the wheel- animal, he incidentally ſays but 
in expreſs terme that he has” feen it proceed 
from the egg. * Lewenhoek id miſtaken" in 
4 thinking the wheel -A nim vivipatous5 und 
„what he takes for ſnapelefbp excrements ih 
+ the inteſtines, 46 really an egg which I he 
feen it produce; and obſerved it mary times 
4 untib1fawit hatehed. If Signor Roſfre- 
di's obſervation is correct, I cannot doubt the 
fact. By this means, a elreumſtande in che 
hiſtory of the wheelzanimal un. 
which ſhould deeply intereſt the naturaliſt. 
I )!be ſolution of — — 
obſervations; diſcovers another important truth; 
namely; that the wheellanimals undergo no 

U 2 meta · 
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metamorphoſis. | J have collected many mi- 
nute ones produeed in a watch-glaſs, and kept 
them with great care: they always continued 
0 encreaſe: but when I killed and revived 
they were kept continually wet. When full 
Produced, anether Wwheebanimal. Thus, I 
— they neben ae produced, 
* ———— ſay it is a \metamorphaks 
When they axe produced ; for they have then 
ned their greatell: perfectian. Wanne 
cies until they — nies ant 
which metamorphoſis will bring them 
to me, that wheebanimals; are hermaphrodites 
in the {moſt rigorous ſenſe. I have had the 
fifth generation, from many egg iſolated in 
Watch: glaſſes, making uſe of iſolation to, take 
nnen copulation... oraval i Fr 
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Far ſand of tiles, che ud of ditches, und e 
marſkes, which" pafs in the vulgur eye for the 
vileſt of matter, ure 6” the philefophic obſer 
ver u ſburee of wonder; from the fingular' be 
Fugs they contain. To ditches and tharſhes 
we oe the urmed, elub, funnd; bab, amd 
Enotted pblypus It is there e Rind the freſh 
wuter worms,” che dot worm; and the ipring: 
ing mMepete.” Thoſe animals have confound: 
ed the human mind, and have crevved's new 
philoſophyi When the ſaid of elles does not 
ſerveè for an aböde te whechünimals, it will not 
for that reuſon be © leſs famous by retharkedle. 
An animal, which vevives after deuthg und 
hieb, within certain limits, Revives as: often 
as we pleuſe; 18 a phamnatiichbn, as meredible 
as it ſeems iniprobable” and *paradoxicali It 
confounds the moſt received ideas of | animali- 
ty: it produces new ideas, and becomes an 
obje no leſs intereſting to the reſearches of 
the naturaliſt, than to the ſpeculations of the 
metaphyſician. But the celebrity of this ſand 
will encreaſe, when we learn, that it contains 
r animals, which, like the wheel- animal, 


N poſſes 
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pscaſd che property of reſurtection; ſo that 
we way almoſt ſay, all the animals liring in 
fan are deſtined to be immortal. I have dif- 
covered(in! ſand two new ſpecies» of animals, 
neh J proceed ton deſeribe. I lament that 
their rareneſs has preyented me from extend · 
ing my obſervations as fat as 1 could have 
wiſtedg t rather as far ag the importance of 
the ſubject would have required. NG Ne; 
pon wetting the wheel animals ſand, I iſe; 
veral times obſerved a yellowiſh animal, three 
orefour times as large (az-awheekanjmal, with 
fi legs; but I paid nο attention 10 it, a8 J 
thought it nn ſome hatle terreſtrial ĩnſect that 
had fallen by changes into the watch: glaſs here 
dhe land Was kept! The reaſon inducing me 
to chink it ſuchz vn becauſe. Ihad always 
ſeen it moye obſiquely/ and very flow ly, at the 
Bottom 6f the warerplancif Anaple to walk, it 
v frequently ſupine; and always made efforts 
to Tecorer its: natural poſition; butt Mhoſe el- 
forts were in general fruitleſs, a happens to 
man aerial. and perpeſtrial ĩnſects falling caſu- 
ally into“ water." At the fame time, , with. 2 
more continued and careful obſervation; I re- 
eogniſed it as an animal really aquatic . I ſaw 
| dhat it walked in ſo laborious and awkward a 
manner, from the ſmoothneſs of the glaſs.ſlider 
upon which it had been put for examination; 
e e _ fand;-it had a regular 

i 1 progreflive 


A ; 
ed 2 motion, reſembling 
the crawling of a tortoiſe Thus, ts deſignit 
— deſcriptive name, I called it che. Suat. 

The whole body is granulated ; the pngerivg 
pareis-obtuſe;\andichs polterios part; terminat- 
od by four hoaked: filaments, Which leryeute 
fix it to any particular place.. The limbs haue 
{mall ſhining claws, pokich;ciadi4ar fn 8 
judge, are of gr ů,j, | 

turned towards the hedy, 40 we ſer zin uh ro, 
curved: claus of ſeveral inſects. Ihe corpyr 
lence of the ſlothi rendering ĩt opaqu, prevents 
us from- ſeeing! the). internal organization. o 
only allo us us «to ſce a mall allipticaliſpot. in 
the middle of aha body, i which uſpect to be 
the / reſervoit of thai alimemgo iT he anterior 
part is alſo marked behind a, ducid thats 
The Ggure of ihe body preſents nothing arg 
cock. The Nothiig)zepreſented Jupines Fig : 
pl. 30; and tha profile: is ſeen, ig · . 1 (. 
This animalcule forms no vortex; in he Wa 

ter; which is not ſurpriſing, as it has neither 
the wheels nor the vibrating fibrilla of Rhe 

nimale which perform this aperation. dt ap- 
pears that the whechanimal cannot advance a 
813019 U 4 Cent 
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; — — times; ſo isn it! 0 


_ cent ſubſtance. It is nat the fame wWth the 


floth ; for it does not make frequent uſe of its 
booked filaments. It neveriſwims. It is ſpe- 
cifically heatier than the water. It turns 
round upon the ſand, or walks among it. 
The phenomena af ite death from the want 
is ſupplied, are preciſely the fame with thoſe 
aß the quheeleanimal. The motion is gradually 


loſt. the limbs are contracted and drawn into 


the bady ; he whole diminiſhea, is completely 
dried, and aſſumes a glohular figure; Pl. 4. 
Be 3 2 


Aa 


loth- et ſee me, that althomh ſand is nereſſa- 


xy fos its reſurrection, yat it is not fo eſſential 
d ſor that of che wheebanimatyot Phu degrees 


of heat ãnjuriout 10 revired|whethanimals,;dre 
Alſo injurious toi ſloths ani it is the ſame with 
odours and hquork-1: Cold, homewer intenſe, 


d ses ham no harm. Suck: are its ſimilarities 


tenheelauimak ! it t ziduts e mol 
2 Sloths are much were rare han wheel ani. 
mals, It is not common, for 
heel: animals, to find above three er fourifioths. 
All flochs are of the ſame figure, alhoughindt of 
the ſame ſize. Ihave iſolated ſeveral in wateh- 
Walen n tand, and ſometimes 
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by the wheel animal and the ſloth, which do 
not revive, unleſs completeby inimerſed in wa- 
ter. The eels do not change. their ſituation: 
much 37 they.only mend; contract, turn, and 
bend themialves! If the fand is thoroughly 
wet, heir agilicy and rapidity of fwimming is 
ad gveat as mats of the eels im vinegar: They 
live u long time in watch glaſſes providing 
they have water; and, if there is ſand at the 
Bottom, they hardly ever quit it, always mov- 
3ng-about the grains, and touching them with 
the hend, which would induce us to ſuppoſe 
chey 40 ſo in ſeurch of food; becauſe ſome 
more minute and delicate ſubſtances are taken 
iu dy the mouth; and paſſed to the cefophas 
gus. I Bever obſerved them propagate, al- 
though kept long in the glaſſes t 
When the water. evaporates they die; but 
they reſiſt death longer than wheelanimals 
and floths. Sometimes a ſmall degree of m 
tion is preſer ved ſeveral minutes laſter evapora- 
ton.” When dead, the figurb of che body; ig 
changed g the length is contractedy the breadth 
is dimnined. Upon being moiſtened, abey 
inſtantly reſume ' their original | ſize; and their 
Aation re-app rar 
merhereè are conditions eſſential ſor their r- 
furtection. When the eels are in ſand, 'wquar- 


ter of an Hour is' neceſſary to recall chem e 


r; J bir when! pure water, chore" a great 
difference, 
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difference; according to-circumſtances- I it 
is only the firſt or ſenond tim they! reviveys 
there is not much difference in: che time re. 
quired for their reſurroctian: hut, in propor- 
tion as the number of reſurreQtions:encreales,. 
the time meceſſary for: reſurre tion always be-. 
comes greater: an hour at leaſt is required, 
and ſometimes this hour is not enough. for the 
faurth reſutrection: for the: fifth, there ig Sith 
longer required ; and ſo on for tho teſt . But 
the frequency of reſurrection in pure water, as 
in ſand, has ats limits; like that of, wheekaut 
mals and ſloths. The eels die fon ever at the 
ſeventh, or eighth or, at moſty at the-nipth/r6, 
ſurrection ; and, although placed nin a humid 
ſituation, revive na more. I maꝝ add, that at 
each reſurrection part of their: agility is loſt a 
ſo that the, laſt is but a ſimple change, from 
immobility to languid contorſians of the mem. 
bers. 0 ab Hanes siamo cho ba, 
habiting the ſand:of, roofs, of whigh nature; has 
permitted the reſurtettion after death. Thoſe 
three are tlie only inhabitants of this ſand z at 
leaſt, L do not — — — 
mated beings there, having a permanent abode. 
They are not the only animals in the world 
chat enjoy the privilege of geſurrection; there 
are alſo others which poſſeſs it. Among thoſe 
Ire = ei —PV A . 45 
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wernab & of a grain of blighted corn whicf 
| Had been kept ſome time) ig dike bot; if bro. 
| kenjvthe zaternat ſubſtance côhfhſts of à Uty 
aAvbitiſh matter: whem examined with the mi- 
erbſeope; im appearance changes into à mad of 
long eorpuſcuta; ſhuped Hke eels; but thofe eefs 
are not only very much dried, but feen life- 
leſs, und ure fb crowded" and eonfounded to- 
ether, that it is diffeult te“ ſeparate vithôut 
Wreaking them 
If this grain has been infuſed ſome houts'in 
water, and the extremity adreitly cut off with. 
out injuring the inſide, and if it is preſſed with 
pincers; through the hole there is Nee paſs a 
parcel of m „ juſt like à dit of paſte 
they are ſcattered about; and falling to the bot. 
tom, appear extended as ſo many ſtraight lines, 
ora ittle bent, und remain in this poſition un- 
-ibihey recover He.. ob simone 1120: 
have attempred to know how long was re- 
quired for their»refurreQion;ieotmputing from 
the moment when the grain was wet; but ſo 


many varieties have'occarred; that I have never 


Meen the ſame thing happen twiee, lian ſome 
grains the eels were reanimated in three houre, 
and even in deſs and others in fbur or five 
hours ; there were fome which required twenty 
urs and even more, and ſome, complete days. 
The ects of the ſame grain were not all reani- 


mated at once: it ſometimes happened that awe 
days intervened between the animation of the 
firſt and the Jaſt., The whole eels of -blighted 
corn do not revive ; ſome are. disfigured; and 
lacerated: part of the whole are always of \this 
deſcription j but ſome, apparently entice and 
unhurt, preſerve: perfect immobility. ton 516 
The cheat; and cold of, the weather, are not 
indifferent, 49; their reſumectien; heat accoler 
rates it, and cold retards it: but there ate alſo 
wregularities here, nog 26d gigig ꝛ ict H 
There are ſfymptom which announce; the 
animation of the eels ; theſe I hall. abbreviate. 
The firſt indication of life;; is when the ea 
ſtretch thenſelves; entirely or, partially; they 
are no longer ſtraight lines, as when they are 
dead, but the head and tail begin to cur., 
though the xe of the body continues a m 
tionleſs thread in a ſtraight line. Sametimes 
the two extremities do not bend ; the middle 
of the body only becomes arched. Somdtimes 
the one gently oſcillates, while the athet does 
not move; ſometimes they approach each o- 
ther until ithey touch at the extremities, and 
form a circle 3 ſometimes one extremity reſts 
upon the other, or glides aver it ; ſometimes 
the whole body is rolled in à ſpiral, in wider 

ori narrower volutions. - Thoſe bendings, arra, 
_ ofcillations; circles, glidings, volutes; thoſe 
_contortions, formed and ** 
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e fipſt wind great lavgyor.; then in 
marked manner, and with more wiv 
aſtoniſhing variety of motion, th Nee 
it is needleſs to deſcribe, 500 
ene — ! 

appears they have nothing that may de with 
propriety called a progreffive motion,. which 
makes a difference between them. and e 
refurgent Ipecies of anfinaſs. Durin g life they 


never riſe in the water, Rd hs crawl. 
on the fides of the a: but alwa bat 5180 
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are in life. 
pt days, they 
are very © yet have .more cobelign 
95 — would think. They, reſt the. 88 * 
: — 4 and do not even ſalſer from Mk 
e r a height upon 
When they have been dry 1 nnd, 85 
bour, they are a by the contact « 
water, and became as vivacious as before. | J 
rine, falt water, and vi err 
effect, dibough wat, Erne are fatal 
in other circumſtances; a we tl fe” When 
dy june bart fy we rh tip &y 
full hour to recover be. If h patience 
to wet, and let them dry, t and 
farreRion will be foen in this importane Hat? 
nad goabirrega dw). 
repeated, the e leſs the ag 'eluſcit; 
ee hid 


will be, and the lon N et 

their — 1 had a number 

W in a e the firſt time chey 11 
Aus not revive | the e. 


repeated Iv I 

lame ſucceſs ; 12 
cepting 9 0 che reviving eels elther v 
ene! the ſeventeenth h refurtedſon, is 
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A Wheelanfmals, ſloths, the minute eels of 
tools, and of blighted corn, poſſeſs the proper- 
ty of reſurrection, circumſcribed within cer- 
tain limits; beyond which it is loſt. The body, 
to'revive; muſt be entire. Eels cut into two 
br more parts, although often wet, and re- 
maining long in water, never exhibit any ſign 
_ of: motion. When divided in two, they loſe 
allfenfition; after a ſlight univerſal vibration 
or convulßon of the bode. 
Like wheel- animals, I have ſubjected the eels 
00 different experiments, and firſt to electriei- 
ty, uſing Bevisꝰ battery: "thoſe alive died in- 
ſtantaneouſly, and thoſe dead at the time loſt 
tlie property of reſurrection. This did not ſur- 
priſe me; almoſt all were broken or disfigured 
by the traverſing electric heck, In the blight- 
ed corn they have been fubjected to the ſame 
experiment, but there wat a difference in the 
refülts- When the grains had been previouſly 
macerated; few revived; if ihe eee ary, 
many recbvered bands 5 ths: 
-2"Fhe eels are revived by ſalt uur urine, 
vinegar; when they have been a ſhort time dry; 
neither ate they ſo immediately Killed by theſe 
quids as other animalcula, for they will move 
| hind bling hours after immerſionn. 
A vacuum does not affect their een, 
whether the firſt-time after proceeding from 
we kat after fome reſurrections; only the 


refurreions 
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reſurrections are not ſo ſoon accompliſhed as in 
| the open air. Ro ofrtir De een „k I tvs 
The heat of ande of, the fire, at 140%, 

kills them in ſome hours: when raiſed to 44 
they are almoſt immediately deprived of motion 
and | life. +, Heat more powerfully affects wet 
grains than dry. Sometimes the obſeryerwall 
have a number of eels from grains that hays 
been expoſed to 1887 of heat 3 and ſometimes 
the greater part are killed at that degree. 
When freezing water becomes ſolid, the mo- 
tion of the eels ceaſes, Cold 8* belom o de 
not take away the property of reſurrectionʒ and 
when the ice melts, life rerappears ., #y, 1 
Thhoſe who have never ſeen the eels, of blight · 
ed corn, will find them deſigned, fig. 3, 46, 
pl. 4, as they appear, when examined not by 
a very powerful magnifier, while ſwimming in 
the fluid. Seven blighted grains are repreſent- 
ed of their natural ſize and figure, fig · 6, and 
three are magnified, fig. Ivy D 499k GE „te 
Plants are a kind of beings ſo analogous to 

animals, that we may excuſe him who has de- 
fined them ramg/e animals In the Works, f 
Valliſnieri, Buffon, Bonnet, and, laſtly, of the 
Abbé Corti, may be ſeen the numerous and vas 
rious traits of analogy between the two kinds 
of organiſed; beings. The ſubject which L. treat, 
preſento a new analogy 3 for, as different ani - 
e revive after death, ſo do many plants 
X 2 ſpring 


fold od“ When ſoparated with the fingers, ſome 
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ſpringragain after they have periſhed. I ſhould 
depart from my plan, did I mean to fay as much 
of them as IL have fald of animals; and 1 ſhall 
tontent myſelf with mentioning two, the Noſtoc 
ad ie Tremella The Noſtoc, thus named 
by Paradelſut] ie u terreſtrial plant, which, from 

its ſudden appearance in places here there was 
n mark of k before,” was viewed by the an- 
Kent Farther as a prodigy of heaven or of earth, 
than as a plant. 80 they have denominared it, 


1 — ib fon 


in all feaſons;-but particularty in Summer; after 
heavy: rains Ahhough it fprings im every foil, 
It prefers meadows,” artd lands, and ſandy val- 
leys. g of & brownlſh green colour, and of 
an itregular figure, reſembling u leaf careleſsly 


reſiſtance is felt, ſuch us when one teare a young 
bet, If a luden drought happens, the noſtoc 
contracts and dries; remaining only a ſime tlin 
dcomeß green again; and reſumes its original 
ae The noſtge is chen, as Reaumur obſerves, 
ho hug furniſned me with this intelligence, a 
plant of a Uagülar kind, fince it recovers life 
-xfret\ being in Raw which oro would be 
nent deatb. 5 enn 4267 
The Tremella is an aquatic plant, e 
the fame privilege. Botaniſts have placed 
rh the elaſs of en If in a veſſel where 


HIT. the 
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vered fiſty times with the 
the tremella, and ſeen; it. ag often diſappear, 
when, there was u water: I ſaw only gt the 
edges and at the bottom, coloux leſs hairs, 


on the ſimplicity o IF 

ed. There are many animals which do not g. 
vive, whoſe ſtructure is 33 ümple, and even 
more ſo, than that the reviving | animals, 
which ſeem compbled of a tunple aggregate: of 
veſicles,” enveloped by a fine membrane; nge 
certainly more ſimple than wheelanimals, which 
are provided with veſſels, :wheels...; 
and ovaries; yet they 
once it is loſt. The 


happens equally, whether it is immediately ex- 
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rated; the imple membrane of ſeveral ſpecies 
burſts : then they are diſſipated, and each is re- 
eee to a'maſs, without order or connexion. 

The armed polypi are no leſs ſimple than 
the animialcula of infuſions, being compoſed 
but of à granulated gelatinous ſkini If, there- 
fore, ſimplicity of organization influenced the 
reſurrection of animals, the erg polypi would 
certainly de of the number. They ſeem ſo 


ma 0 e the better adapted for it, as they conti- 


we in life, notwithſtanding every method uſed 
nr deprive them of animation. It is demon- 
trated; that they receive no injury after deing 
turniedſeveral times outfide in, like a glove, or 
When cut aſunder; If the head is cut off, 
there ariſes a ſort of hydra. with many heads, 
eath of which” receives: food by a different 
Mouth. If theſe new: heads are cut off, there 
ig ie new hydras'; und each head creates a 
polypus fit för ché fofmation of new) hydras. 
In ſhort, every partiele'of a polypus, the mall 


eſt fragment, developes and becomes a new 


polypus.” If an animal fo lacerated or man- 
Bled :does not die, will it not appear very cre- 
Aible, that, only letting it remain dry, it will 
ilk retain, the faculty of reſurrection? But 
fats prove the reverſe. When the water eva- 
-porates;" the armed polypus always dies, which 


to the air, ann in aquatic hetbs. 
When 
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pate dad they-rictiver life and adio if 
wet aſter a fulk quattef of an hour. Some 
Utties I haveifuceteded-iniotevivitgg! them after 
Half an Houts do not call tts à teſurrec- 
tion ; for, if id was fhchy iE do not ihe v it 
ſhonld not take plane new, when wet with 
vinegar, after even a lemger tinte- B. Thall: ba- 
ther ſay, they de not lofe Hfe te ban 28 the 
cels.of the ttemelht, and ſfeveral other 
inſets, when left dry: when life'ls ſuppreſſed, 
_w preſerved, and appears son being wet 
Nerd 0 e bayortish oo, 
Anka find acgreater finiplicity in the tre- 
meth and the noftoc; than in any plants 
wat do bot rewive Let us throm à haſty 
glance upon che Pruffle. Thar: vegetable is 
more ſimple : no voi, tendrils; or fibres, in- 
detnal ot external, Mirqaghout a fubſtance e- 
Anally compact and uniform, only interrupted 
by veins fn lar to thoſe winding upon ſome ſpe- 
eies of marble. In xeſpect to ether plants, not 
only, terreftrial but aquatic, it has no analogous 
organization yet truMes, after once drying in 
the air, do not ræwive when put i w r. 
Theſe united facts ſhew how fallacious axe 
rection off animals and vegetables to the fitnp!i- 
eity of their organization. To ma ire 
tien aan d recure fince here we muſt- 
pen conjetture, rather than evidence, and the 


l vie w 
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view af truth ? I ſhall ſuggeſt an -bypotheſis, 
without engaging to ſupport it. The experi- 
ments of Haller demonſtrate, that tlie vital 
principle of animals which have 2 heart, re- 
lides in he irritability af this muſcle. His en- 
periments are top well knowny to need repeti- 
tion! In animal which have no heart, it is 
almoſt probable, that the principle of their Ufe 
teſiges in the irritabiliyof thitymaſelss j itch 
delng the eaſe, if the ſtate of dnimils is fuel 
that athe! irritpbletmajareb of the heart 15 
muſcles is deſtroyed, ſo as to leave ne Hop Uf 
it being citepairbdyiKt 146« clear that /th&tanimal 
not only des ibut muſt alteays fenzin dead: 
but if the- irritabiliry i is ſuch, that) either by 
nature or art, t may be re-extited;7 it T6 cet- 
tain that the animat ſhould pad frem death tO 
life. It Will not matter that ãt remains dad 


a long time, even gbr annagti The veader 


comprehends my idea. When wheel-antinals, 
oths, and che eels of tiles, are "deprived" sf 
water, their irritability is loſt, a6 is evinced by 
faßte, und they dle: when dther animals have 
once doſt / this irritability; they never Fecover 
it; — ak, Noths,” eels” of tiles, 
tec. reſume at onde their original M:, Foe 

(1 This'thevry| explains why, in certain 
ohr animaltula loſe che property of reſurrec- 


tion when expoſed tb powerful heat, to pene- 


e odours; or when certain liquids, er e. 
* 
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this, part has, in reſuſcitant animals, qualities 
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ricit 50 hon kde agents injure. 
the muſcular ſtructure, 1 appears hy 172 


5 


"Ing force z rel ding ther n ENTER gala Wo 
This perhaps. is 275 Aare —.— 
mectations injure Teſuſcitant animals. . baye 
pazticularly ſeen, i in . Kl, blighted. c Ns 
that the frequent humeffatigus injuxed and al 
CT d the members. 44k} , N 1 hd 
$16) We mult, thence, conclude, that as ixri 
wy zehdes. in the glutinous, part of the. 2 


very different from the Irritable, parts 0 of other 
apimals, although we are ignorant, of this dit. 
ference, becauſe we, are ignorant, of what th 
difference in the gluten,confills.. 
Lam a friend. to ſinceritj. From my, expe- 
riments may be deduced, a concluſion, againſt 
this bypothelis., Aruability | is, recogniſed by 
its, appearance ; hat is, when, the muſcular. 15 
bre i is touched by; any fimulant, 3 it, .contrac 
and. becomes, rigid. I have, often, ſtimula 
the muſcles of the gels of blighted corn oy 
of, tiles, with an extremely fine i iron point, at- 
tentively obſerving what happened. It always 
appeared, that the muſcular fibre contracted a 
little when touched; but I, muſt acknowledge, 
that Liaw, the lame thing in the eels of vine- 
„Sat, and in other analogous animals which have 
IS the, Fee of reſurrection. Ther re, ate 
eien 


* 
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even minute aquatic and terreſtrial worms, com- 
pletely as irritable as the eels z fince; if touch - 
ed, however gently, they contract and del, 
tall they, become twice as thick and ſhort. ': 
Ihe objection is therefore conſined 9 8 
Thidte axe dd anithaloula which do not re- 
vive, although they are as irritable, and even 
more ſo, than thoſe that do This does not 
affect my hypotheſis; for it does not place the 
principle of reſurrection in the greateſt and 
molt perfect irritability, but in an irxitability 
which, after ceaſing, may be renewed by means 
of certain cireumſtances, although it would o- 
therwiſe appear to be leſs active than in other a+ 
nimals. If this hypotheſis does not entirely 


ſeem applicable to plants, at leaſt in what con- 


cerns irritability, ſince we . that, except - 

ing a very ſmall number, they have not this 
property, it is {till poſſible to apply it to their 
organization. In general, dried plants do not 
recover life; probably becauſe, in drying, they 
are ſo much injured, as to become incapable 

of imbibing the juices furniſhed by the earth, 
and of converting them to their own ſubſtance, 
Such is the eauſe of their -periſhing, and of 
their total deſtruction. If the drying of plants 
does not occaſion this diſorder, and if the ac- 
tion of their organs revives,” when ſoftened in 
water, and they reſume their original form, it 
is undoubted they will here recover their for- 


mer 
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mer verdure and natural freſhneſs. - This may 
be the phyſical cauſe, why the — the 
noſtsc, and other vegetables reiy e. 

I ſhall end this diſſertation with n 10030 
tions upon thoſe beings which we may, at plea- 
fare, paſs from life to death. When this idea 
is preſented to the mind, we are- aſtoniſhed; 
becauſe they are iſolated beings: they form a 
ſeparate claſs, and are adverſe to the receiv- 
ed ideas concerning animated beings. - But, 
when it is proved by a train of innumerable 
fats; that all is gradated in nature, that choſe 
beings ate connected to other beings, and eon- 


ſequently, the ifolations exift but in the gene- 


ral fyſtem, our wonder mould ceaſe, or at 
leaſt diminiſh, fince it only aviſes from our ig - 
norance of the relations wich afford us the 


_ ebtmnetion of the elaſs of beings poſſeſfing the 


prerogative of reſurrection, nh the other 
claſſes of animals. This is not the only iſolat- 
ed fact that has exiſted; and, at firſt, been viewed 
as an exception to general laws, To be ac- 
quainted with many, it is neceſſary to read the 
works of Reaumur, Trembley, and Bonnet. 
Thoſe exceptions: appear ſingular at firſt, be- 
cauſe they are ſeen only in a fingle inſtance. 
A plant, an animal of a new genus, or which 


poſſeſſed peculiar properties, was the origin of 


thoſe exceptions; but farther abſer vation, and 
os experiment, have ſhewn them adapted to 
ſeveral 


\ 


ſeveral caſes, either in the ſaap-cireumſtanees, 


or under ſome modifications, and proportioned 
as people have applied themſelvres to diverſify 
the number of ſabjeQs' which have verified: it. 
Some are ſo entenſive, that it is ĩimpoſſible 0 
call them exceptions. This wonder, which'af- 
fectb the mind from ſomething new Or extra 
ordinary in the facts which occaſton it, gradu- 
ally diminiſhes, and vaniſhes entirely One or 
my reſlections upon reſuſoitant animals. 
One af the moſt efficacious methods of Ae- 
ſtroying animals, is, to cut them into pieces. 
The experiment is common; and/knowns To 
ſuy, that this was a method of multiplying forme, 
would be to affirm what had a fabulousaþpear- 
ance. Vet it is the caſe with the armed po- 
lypus. And ſhall we ſay the diſcovery is bound - 
ed by ths animal ? Ihe ſcalpel need only be 
applied to other animals, to prove the diſcove - 
ry extenſive :' the reproductions of the earth- 
worm, the boat- worm, the freſl water worm, 
ſome leeches, ſea-ſtars, ſea-nettles, &c. ' While 
art effects prodigies upon thoſe ſpecies, nature 


prepares ſimilar in ſilence; I fpeak of the na. 
tural diviſion of the dart millepede, of ſe- 
veral ſpecies of club, funnel; and bell polypi, 
and à great number of infuſion animalcula. 
We alſo find, that nature forms not only two 
animals from one only, but even four, and a 
EK | | multitude 
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multitude ſo prodigious, that there are as ma» 
ny ſimilar animals as there may be atoms in 
the generating animal. Zut the wonderful 
progreſs of the diſcovery of the polypus, does 
not end there. It is a chain paſſing from ve- 
getables to animals, and leads to man. The 
tremella is the link connecting animals and ve- 
getables; it is a real zoophyte. It has been 
diſcovered, that the filaments of which it is 
compoſed, ſpontaneouſly, divide, and that a 
complete plant ſprings from each diviſion, 
The polypus is joined to the tremella, and is 
united to a number of ſpecies dividing like it- 
ſelf, which in the ſame manner are linked with 
other ſpecies. But reproductions are not ef 
fected in the ſame way in all thoſe beings. 
One may reduce a polypus, a freſſi water worm, 
à ſea ſtar or nettle, to the ſmalleſt fragments; 
= and be certain that each fragment will repro» 
Aduce itſelf. The earth and boat worm. eannot 
be cut into pieces ſo ſmall, and reproduce it- 
ſelf. If a ſnail is decollated, a new head will 
germinate; but the head cut off, will not ac- 
quire a body. Water -· newts, and frogs in the 
Sgure of tadpoles, recover their tails and limbs 
when deprived of them; but, if mutilated in 
other parts of the body, they periſh; *; No 
warm-blooded animal is known, which: repro- 
_ 1 * cut in e but animals 


well 5 Re n 
9. Bent v pon Van th Ong 2 1 
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recover large pieces cut away. Duhamel has 
ſeen a ring of fleſh cut to the nme 
in the thigh of à chicken Sh 
Similar reparations are every day obſerved 
in wounds, in the cicatrices of wounded 
animals; and we have certain evidence of 
the reparation of the tibia in a man d. It is 
thus that the diſeovery of the polypus, which; 
at firſt, ſeemed to revolt ſo much againſt rules 
thought general; extends to ſo many Hnks in 
the animal chain. But, has this ſucceſs ſo ra- 
pid this advance ſo great, exhauſted the ſub- 
ject of reproductions 7 No, certainly; it will 
appear but little known; if we conſider” how 
bounded the number of animals is upon which 
our experiments have been made, compared 
with thoſe upon which we may make them. 
The element of water is moſt favourable to re- 
productions. How many inſects, worms, rep- 
tiles, zoophytes, are there inhabiting the briny 
waters of the ſea, or the freſh waters of rivers, 
pools, marſhes and ditehes, upon which there 
was never made an experiment, and Which, 
from the great reſemblance they have, whether 
in the modes of life and propagation, or in 
ſhape and external appearance with the repro- 
dueing animals, are doubtleſs calculated to re- 
produce nn $2 arty mln hobo Santas; 
Aces 6 AER CNS oi 215 th The 


b This fact is related s celebrated Bernard 175 
. ati, ſurgeon : at Milan, 
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The idea of hamaphrodiſm,. until che be- 
Sinning of this age, has been viewed u 
thing more chimerigal than, ue Nature 
deemed to depole ageinſt it 3 hut in how m 
hundreds of animals have not the cares of-mo- 
dern naturaliſta found it? This admirable pro- 
perky has: ꝓaſſed by degrees from one ſpecies 
19 dathex, , The polypos: is perfect heren · 
pbroditga without ſex ;-4t multiplies not oni by 
diyviſians, but by ſhosta· The puceron of plants 

is leſt an hermaphaodite ait has a ſenual dis 
ſtinction . nd although during Summer, it 
multiplies without , copulatiany) at theriemdnof 
Aviumngdt 3s: obſerved: 40. jcapulate.”" Earth 


and.xgceiye, -theyiGantling and are ſecundmed . 
Phe diſcoveryiof a aſuſci tant ani male via far fram 
being as patcnfive as: that; ofrneproduttioen; and 
ab hexmgphredites ; butt abis fariſes leſa / from 
the paucityi of choſe being aan. from this few 
neſs of philoſonhets h ⁰ have entered upon 
that branch Lewen- 
hack Was thei fitſt who dre the curtaim from 
before thoſe wonderful objects, by his wheel- 
animal He ſeems ſurptiſed at a faimnique, 
and unexampled in nature; and indeed no 

mn ö 
| | wo 
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world another an a 
But, —— refearches of more mo- 
gern naturaliſts" hive made others appear; 1 
doubt not that te number of thoſe wonderful 
beings will encteaſe as the ſtudy is cultivated. 

The ſhades ſwön in Hermaphtodites are hot 
obſerved in reproducing animals, and cannot 
be enpected in the reſuſeĩtant. There muy be 
à enter or eſe degree of reproductiom : un 
animal may reproduee more or fewer erguns: 
ati animal may perhaps be more or leſs an her- 
maphrodite, if hermaphrodifm ie taken in a 
comprehenſive ſenſe: thus, both poſſibilities 
have been realiſed, as we ſee in the facts I have 
mentioned. But we eunnot reaſon thus upon 
the animali reviving after death : we catinot 
fay that um animal dies more or fefs, or that ite 
reſyrreQidn is greater or ſeſs ? death und re- 
ſurrection are two indiwiſible acts; {6 much, 

thut neither has any gradation in the animills 
Hitherto known; and it cannot be expected in 
thoſe we ſhall” afterwards diſcover, Ix id not 


beeauſe thofe animale have uo particular gra- 


darions, and are not connected with others of 
the ſame kind; but beeuuſe thoſe gradations 
are difficult to be obſerved; We have ſeen the 
ſtate to which cold reduces ſome animals j we 
cannot call it death. There id then a thread 
of life, à leſſer life, to connec reſuſcitant ani 
0 Sy M3F "ooh | loſe 


eee wee nn 


little ſap, and it-is motionleſs t they ceaſe ta 
uke umrimeüt, 10 grow, to multiply all hick 
produce complete inaction. How many ani- 

mals befide inſects da we fee with a leſs degree 
af life, even. without en ccpting warm · bloaded 
animals, whichihave.a ſumilar degree, and, a- 
mong them, birds om far from thinking 
with Gaagin, in his deſcriptien- of Muſcovy, 
S Popglas/quoſdam inJiycamonia.regiane Ruf: 
Al habiantes, .guotannis vigefima ſeptima 
A Nexantheis di ae ra. 


nori, poſte -nedeunts here vigelima 
| | abs de dene xeyinilorre, £2162 1; 
za We anopatthe fan that meg 
may ſometimes be in 2-dmilar:Gtuation. with 
animals overcome: by.gold 2 when immerged in 
e lang anti appears to be in 
lite. I dll nat arm with ſome phyfiolqgiſta, 
peuauſe there ig neither pulſation nar reſpira · 
tion ſound in the body, Ahe pulſation of the 
heatt, andthe circulation of: the fluids, are 
ſuſpended y hutil would. rather. think with Hal- 
ler, ihat thoſe motions are only too faint and 
d bſeure, a appgar or be externally perceived. 
Examples af this we have in ſome animals 
half-drowned;: where à degree uf motion is 
perceived in the heart and in the blood. Be- 
| Hite n mma animals, when. balf- 
| drowned 
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drowned or ſtrangled, cannot be more faints! * 
and we may regard it as another paint in hs 1 
 paſlage e the reſnſchant, to. theſe animale. 5 
which do not rewe. 198881 GG; uh * 
There are other twa ſlates which atg⸗ very. 
ſimilar to the deach of our anima The dhe, 
the ſtate of the embeyd in 2 fecundated | 
which has not yet experienced. the heat''1 1 
ſary for ' its enpanfeh ; Life is [incomplete 3 | 43 
| thete are but he:rodhnepts-or- Principles of = 'Y 
life. The, other Nate n that -of-acclirylalis, 
Among inſects, when ihe caterpillar bas Joſt | 
its natural form, it afſpmes that of 2.ſhapeleſs 
maſs, without the vaſtige of fact or of wing: > = 
it ceaſes to feed 3 LR Hg en} be am- BAS 4 
longer fc eee . eee be | 'F 
lieve it dead, but for ſome inſſection and con. = 4 
tartion of which the poſterior parti is ſuſeepti- 
ble. The appearance of death is ſtill more 
ſenſible in the nymphs of many worms; they 
2 no fymptom of, motion or ſenſation-- 
Thus there are in nature -ſituations: à little 
0 the ſtate of reſuſcitant animals when 
they are dry. We ſee in chen reſuſcitaut ani- 
mals, that this ſtate may be protracted or a- 
bridged at pleaſure. That torpid animals may 
never awaken from their: lethargy; that the 
embryo may never expand in the egg; at 
flies and. butterflies may never proceed from 
1 2 | 


—ͤ— om an impediment to the mutual action of 


e K lade 


ly expoſed o cold. 155 


ly there are radatiohs f con- 4 
nexion, more immediate an more direct, be- 
tween the ani animals thatzrevive, and thoſe that 
Jo not. Life, however- feeble and obſcure, is 
: always life; between. itjand death there ris 2 
| diſtance © as great a8 between entity and non- 
> entity. An animal; whoſe life is ſuſpended 
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. e ſpecies of this ae is n ranc 
es ; each filament bears at the ſummit a globule, 
pl. 5+ bg- 3. Another is ramoſe, but with this 
difference, ſome plants have A zlobule at the - 
vertex of each branch, while others have it not, 
fig · 2. Thoſe lobules I ſhall always: term the- 
minute heads of mould. There is one obſerva - 
tion neceſſary, to be made concerning them. 
Without the microſcope, they a n. 

13 
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pen very erpoked,” while "the Kalke, if they 
- ar, are very ſtraight. VI 


oro or Uh. 


and; even With it, they Kaye the ſame appear- 
but when er 
amined below, that is, Wiler che ſtalk is inſert- 
ed in” he head, We” obſerve that A, "of the 
reater number, ave ſhaped” ke dect ; 
„to peak more philsſophically, they are 'real 
Aden Two filaments are repreſented 
with the globules; kg: 7: the globules highly 
magnified, fig. 8. On pears there ſometimes 
1008 a Und of mould, which is a rea} tree in 
umature, aniverſally adorned with ſpherical 
of N . A ſtalk of this mould is 
repreſefirel; g. 6. We myft remürk, that ra- 
5 mobilck is very often attaclied to vegetable 
fubſtatices; withour t root: bur e mould 
e eh Ws roots, ori- 
Eels R's Loy hook whence" the 
tents forinitg” tie fats öf the would ure 
Aetached- It 9 kngüfat eirtuthſtäneb, that 
45 Very root of mould Has 4 Fredter number 


36 


ef talks, the filaments from the root are pro- 


Hy more numerdis. pen tearing the 
vould From” the ſebltthce Where it prings, a 


Uegree* of 'Yentarics is felt, which/arifes from 


"Mie Toots being Well red: when torti up, they 


Have” not Würed rom 3 "impteſon of e 


any of the ſtalks ure 
they do not be- 
Fara } 43" e come 4 


an eqn al Ucknels, at leaf 
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e eee indy: n Fige 3 
wh perhaps render this deſaription mors — 8 
Mould is at fitſt of a moſt beautiful white 
it then Acquires a yellawiſh tint, and at 1 
blackens ; but the heads grow much black 
than the ſtalks and branches. The; origin d 
enereaſe af mould is almoſt proportioned to the 
heat of the atmoſphere t it is never more apt 
to appear and vegetate feddenly, than during 
the beat of Summer; a ſubſtance which at night 
erhibits bat a ſingle talks, will frequapely, be 
 edyered/in the morning, and. chen . 


providing he communientigh. of che, external | 
with the internal air romaips, The reaſon is 


evident. As the ſtulks, are. very fine. near the 


ſommit, and bear at the vertex a round /cot- - 
puſoulum, oſcillating by its own weights; each. 


lament oſcillates, as the ear, of corn oecafions 
the oſcillation of the ſtalk. Thus we may aH 
perceive, that every breath of air, hae vat gen- 
dle, will bend, break, and deſtroy thoſe holy 


Helieaty Glaments; hich does: not take place, 


when; the fubſtances to bear mould are put u 
Mops a receiver. Beſides, the humidity of the 
Y 4 5 ſubſtance 


* 
a 
3 * 


. 

1 
= 
, 

' 

1 
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ſubſtarice is better preſerved,: which is a cireum · 
of ald a n ehe coprſe chef 


arm lange drops, which run down the fides: of 


om or MOULDs 


fervations, I have always made uſe of receivers. 
The: injurious: influence of agitated ain is ſeen, 
f . which repreſents twro-quantities of mould 
taken from under the receiver, and expoſed. for 
a ſhort tinae to the action of the open air: their 
natural direction is loſt, and they turn to oppo- 
ſite ſid es. I Gi io doc 567: date 8 


dure mould, diiſolve into water, by which the 


adjacent plane is zwet in proportion as they 
wpoil z und it is preciſely upon this place the 
mould hitherto: mentioned ſprings... From the 
ſame: ſubſtance, there like wiſe exhales a leſſer 
degree of moiſture, which; adheres to the in- 
ſide of the receiver, farming a pellucid aqueous, 
veil ; ane encreaſe is ſo cunſidarable. as to 


theqecei ver im ſtreams, meandering among the 


 monſtenad places 2: the ſame quantity of mould 


grows; upon thei &reams; as may be ſeen, if the 
reciders be tranſp arent 
vu The other kind of mould we have deſcribed, 
is very complex, and always ſprings; upon the 
vegetable ſubſtance itſelf, particularly upon 
_  gourds: and moiſtened bread. When the pu- | 
trefaction of - theſe vegetables: commences, A 
ii white 
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' white thickicovering of: mould appeare DD 
the ſurſacu und in a few hours if Thaw high! 
When -ripey it is theben lines high, orm = 
This is a ſpecias very diſſerent frumaithat on! 
which 4 ſpokes before, : hich, at complete mal” 
tutityy: is ſearcety half a line high. We have” 
already ſaid j that each plant ofthis moutd! may 
be obſerved ſeparately;-andciwithout combufioay/ 
and that the obſervation may bs continued di- 
ſtingiſtung each until maturity ahU,2ïils others 
wiſe with the mould of which I nowaſpenk 
ſuch an obſervationowould *therdbeliinpollible. 
The immenſe number of plants hem demo 
begins to ſpring i the interweavingafqheſtemby 
and bending ofathe hrancheg the amangling 
and interlacing of | therwboten innartiuhiired 
different ways, completaly pr vent ic al tha ſhe 
is confbunded among inultitudh of ſlender 
laments; wick hecom ein greater rd leſe di. 
——— the 
the mouldicad vaio: bu ful! 
ſtance can only be torn aſundet! to fee / ãtio pru 
greſs. When the talks ofthis mould ture pulta 
ed from the ſubſtance upon which! they:ſprings 
it would appear they have no rοt. F 
each of tbe numerous ſtalks, many twige and 
branches. proceed; but ne n eee 
great à diameter av the pafeut ! talks from 
WW 29 oled To nouagtol 
* e N While 


by che obſervations L relate. But! 


eee ene of The His 
inglaterally,, with minute heads at the vertex. 
Theſe heads referible muſhroonis; partly gto- 
bular;/-atid, as che Ralks riſe, the heads ene 
ereaſe, until they blacken and arfiveat maturity. 
New ſtalks with heads, are, beſides theſe; ſects 
rife, and che/multiplicttion continues while the 
mould vegetates. This little foteft- is full of 
fers; and its fkirts are terminated by delicate 
points and black globule .... 

In this manner does mould ſpring, ripen, 
and die: We need not aſk whether it is a real 


vegetable; it appears to be ſuch tov evidently; 
theſe veget · 


ables or mieroſtopic plants, do not poffeſd two 
properties common to other plants. Läigtiechtg 
and herbaceous plants, when expoſed to natu. 
ral ght, abways tend to take a. direction pet» 
pendieular 40 the horizon- They - endeavour 
to attain ĩt, and even do recover it, hen taken 
A y. The experiments of M. Bonnet are ex · 


- client, as may de Teen in his work Sur Puſage 


des ftwilles: Ii mould we do not ſee this ten · 


dueney to perpendicularity g for, although many 


ſalks are perpendicular to the horizon, this is 
not oſſential to their nature, aud there e at 
the ame-time many other in a different direc : 
tion. If a plant grows in the rent of a wall, 
although i its firſt appearance is in a hotizontal 
direction, 


dicularly toward the heavens.” It is not o 
wick mould. I have oſten cut a piece of me- 
ton; gourd or bread, into à cube: mould vet 


gerated upon the four lateral forfaces, and the 
Wee 2 per- 


a Fe TOR 
Tue other property Witkth Was Boese by 
the celebrated Gerieveſe naturaliſt," is, the ten- 
dency of plants to turn towards the light. Be- 
fide the fatts he relates, which are «pom gens; 
alſcereain the property, 1 have "frequently" ob- 
ferved it in legumes growing in infuſſons — 


ſhut up in à preſs. The plants always bended 


towards a chink, through” which a very finall 


ray of Tight penetrated: and, if + mut up Hs 


chink, and opened another in a different part 


nal direction, to take khis new one. I Have 


ended voured to learn whether this happened to 


mould, but could never difcover that light had 
the leaſt influënee upon it. If ripe mould is 
maken, à fort of black duſt falls from it, Winch 


the celebrated botaniſt Micheli has thought to 


be the ſeed of the plant; but Dr Monti ſenior, 
x very eminent botaniſt IIkewiſe, has doubted 


the truth of this obſervation,” und He rather in- 


inelines to Think, that An 
talicous generation. e 


2 
Free) more Son mg yo 4 ns 
©, 4 
7 
1 . „ 


reckion, it in à very ſhort time rifes perpen 0 » 


of the preſs; the plants abandoned their 6righ- 


Beere diſcuſſag ahis dusſtion, che. diet of 
which, is ſo inzexeſting, I chink it proper, fot us 


to examine the place; where che duſth is found 


to accompliſh which, it 1s negaſſary to make a 
brief, analyſis of, the heads of imopld 2 this, we 
can.do.only by,examining and ſreing it ripam 
Before the heads are ripe, they, arg af a hit: 
iſhor gellowidh colour, the ſurfaca very ſmogih: 
upon being broken, with, a fine jirominſtruments 
they ſeem to be membranacegus, and full of a 
granulated ſubſtance ; if, inſtead of being bro 
Ren, theꝝ hurſt, ſometimes a number of minute 
round ſeeds come out. Theſe are found both 
in che ſpherical and fungiform heads. 1643 ot 


—— whey 141k gp pron 


changes; the ſurfacguſeems unequal . it iis, Jas 
ceratec in ſeveral places, and: reſamhles a- par- 
cel of black, rags... When; apened,; a number 
of ſeeds is ſeen; hut young . has White 
ſeeds. ang. id or ripe mould has blacks When 
the; heads are moiltenss, the, freds fare {een 


moren diſting im And. in: granten abundance. 


Upon contact Mich the fluid, or da little after- 
wards, the heads burſt, and {cates around, a 


cloud of ſeeds ; ſo that I — without 


danger of exaggeration, there is à million in 
each head. The unripe heads do not opem dn 


| this, manner upon being wet; they remain en- 


tire. It muſt bei remarked, the tipo heads are 
tar * Where they are "_ 
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Memuchrsens) there e He Mead in che 
centre,” which Contimues to adhere to the ſtall: 
this in cinder bolcured, with & degree of tranf: 
pareney, and does not appear black! Nike che ä 
exterior: it is diffeult to detach it from the 
ſtalk; but; with 4 fan degree of preſſure; 
à Rttle jet of ſeed is raiſed from it, reſembhing 
thoſe 1 have deſetibed: the centrat head "then 
becomes u dry and empty Hu. IgG dug 
If the heads,” when when black and Ape; ars 0. 
pened by means of water, futti a u 
feeds iſſues forth as to adhere in great num 
bers to che plants, in particular to the talks ; 
Jo that one weüld fuppoſe the exteriar cotH¼I 
ed of ſeeds albne; were they not ſeen in 4 dif. 
ferent ſtate before. One of thoſe -deecitfil 
appearance is ſeen} Fig: 9 2 it is intended to 
repreſent two plants of mould, one ef Which 
is entirely covered with feeds; the head is rw 
mid? and likewiſe in 2 great menbbfe eoterel 
With ſeeds. Fig. 4. repreſents to ſtalks of 
mould with heads: the whole ſecds of the one 
are expoſed, and another i is perfekkly corel 
by che integument; the wird is, entfrely es- 
yereds ane ro | 14087 ob f ee io En 
A quantity Sete ee conſtitutes 
the powder blackening the hands, When the 
mould is manipulated; and they are conſidered 
as real ſeeds by the celebrated Florentine bota- 
niſt. To aſcertain the truth, he had | recourſe 

5 3 N to 
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to a method apparently deciſwe) which was, 
to ſom the duſt. He ſtrewed it upon ſome. ve- 
getables, and. au them covered with plants of 
mould. But the Balogneſe proſeſſor has re 
peated Michek's. experiment, without finding 
it ſo cancluſive ; the vegetable ſubſtances being 
equally covered, although no duſt. was put up- 
cided; for I do not know that any other per» 
lan has attempted to veſolve l. 
when I ſay I have been able, by means of eg. 
pernnents/ analogous to thoſe af Micheli, to aſ- 
certain the fact; but experiments much more 
nected with each other. The conſaquences I 
poſſible, and from-the- ſame loaf, ſo n to be 
perfectly equal- 1 endeavoured to attain the 
fame equality in all che reſt of my experiments. 
I ftrewed one of the pisces with duſt taken 
from a quantity of ripe mould heads, ſo that 
the ſurface was ſligktiy blackened by it: the 
—_ ph vatouched, one to com- 
Hes, en de bein dg — 
ſubſtance, but, for brevity, 1 ſhall obſerve, 
that by this expreſhon I mean, the ſubſtance 
0. whatever nature covered with: duſt, % 
7 


ſungemet go _ ras 2 
—— uſt a upon — 
n next day appeared ee 
nl abr apa th nar, tee — 
den | Befure the third day, bath. . 
nah on W ithg 1 uid ; 7 a 
. ; Both ſpeci 4 tas 
mould cairn anal — 
. of oben Upon the which had 
le vn ſubſtance, althou hs 
ol che ather . = 
_ in height; — nal a 
2 — — — 
wents eleven times — — an 
— it 1 — 
— — | conſtantly : 
ſprong fiſt — 5 = 
"I ah ee e, * 
TE TED 
tened * 1 
— the — 
wesen. quay of the du | = 
— — 3 
cher thickneſs uae — 
5 — — 
. — fo I; 
Was 
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+ The conſequences that may be deduced from 
thoſe experiments, are theſe. — 


— — of 


the minute feeds *fown, and that all; or moſt 
part of the mould; originates from them. This 
being the caſe, it is not furpriſing that the 
mould upon ſown'fubſtances is not fo high 28 
„ e for, r 


2 ſubſtance, as may 


bes derived front that which is nor ſown, where 


ſpe * 
the duſt. Notwithſtand- 
2 | ing 


was exactly 
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ing all thofe plauſible untb orepeated experi- 
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ments; I was not ſatisfied⸗ Is it not poſſihle, 
faid I ro myſelf, that this doſt<only! renders the 
foil more fertile, ſo hat it wil produre a greats 
er quantity of mould, ue the GaT b fertilized 


bp EI ——— 
ber of plants? This 'wiseertainly:notimpob. 


ſwle g and, wiſhing to proceed with philoſo - 
phic ſtrictneſs, I judged nryſelf dbligedito real - 
ize of deſtroy e poſſibility ⁊ for hich pur» 
poſe;'T thought wat F fiould cover the ſubſtan- 
des ters mould ſprings) with duſt taken from 
Ufierdiit tables} Uifferent earths, and o- 
latilè from the extreme! minutes 
to me, that if this duſt could 
render the ſubſtunog more fit to 
— „it did not alone poſſeſs! this 

ge. The vote, talks; and green heudt 
f mould; were "notUſpdreds b:Ariebandbre- 
Abc chen d a vety dne powder, bat with- 
Gut neck none Freuter parthb inſtead of giv- 
ing *that*abatidaties! of anouldy:deprivetl» the 
w ſubſtanees '6f the faculty of 
4/5 And theſe Which did not“ prevent the 
produktion, dimitiſhed the quantity of hat 
ine unfown ſubſtatices uſed to! produce. All 
the ss utitedk facts ſeem to prove;'tha the wni- 


nute graihs procesding from the hend of *ipe 


nould; areireat 


vegetable ſeeds, 250b gull 


nn 10 5185 2th: yd bus auvol During 
| — | "IP: Hah 


During thoſe experiments, I was gurigus, to 
learri;-whetherithe ſeeds would germinate when 
ſown: upon ſubſtances hat did not, meulA i 
ſowed a certain quantity upon hand bodies, 8 
glaſs, metals; Roned, &c. 3 alſo hen Pigkſbes 
and writing · paper upon con, pog ga. 
All; choſen ſubſtances were ſept: mailly 18 
whether they would mould ; bat aber appeaſe 
ed no mark it eee ting ſome. filampengsid 
ſaw; upon» ſponges ii [D061 Rxpandy GeriBIRG Oy 
cuniftances/ are required hy the ſgeds, f monld, 
and thoſe. are only ound in certain ſubſtancęg: 
The minute ſeede, dt duſt .of,mould,;.polr 
| eſs dhe reculiaricy.of aaſiſting a-degres.gf how 
which no othen ſeeds can . 
ing the faculty of germinaiings; Heils 
the ſecd in watets poured opt theaters 
become black,; unn ſubſtanc es that. | 
and where the mould. agcr ding tpi gultom, 
grows thicket than wpoA fog ſubſtances, un- 
moiſten&d»j14i dj cheiſamo righ ſome dull ,cx- 
poſed tog mucui greater heat, Hugh. as, that gf 
a: bot hafigg-diſh. and havesfaunde that as 
ibis heat:dqes: not gepriys.the hogs of the pro- 
party jof reproduction neither! does it F 
their ſize land figure; as P hang gonwneed - 
ſelf by examipatian with, che mictoſggpe, be- 
fore and after expobng zhem to the heat: 21 yo 
But, does the mond, which Iprings with 
out being ſown, and by the care of * a- 
| 2 2 one, 


ore or hob b. 
Set Upg .- undi) er MMA Yea 
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Here and there, alſo dertve its origin from the 
Yoſt we may fuppoſe differmifated through the 
Air, and upon terreſtrial fübſtantet? If nätu- 
Fal and ärtiffeial ond ure öf the frme ſpecies, 
43nd F the artrficial is prodüced by the duſt of 
the natural mould; 1 cannot fre why the taſt 
ol riot derive fs crigtti Heth the fame prini- 
Lie; eſpeeſnlly ſince it 18 deindhftrettd, That 
c other part of the mould; aß the" rät and 
als, kk! did the reptedueron. File Aypotteft. 
pofng that this duft 78 Keattertd 
bogs an; and gives Exiftence"t&Y"$reat 
| Yaaritity'bF Hatural thonld; is oe of the tot 
font bypotheſes' in piflofophy.' If each 
Head ef pe met can“ Ferifth 4 Ltd 
Feeds; e We hive Teri, And Ff each por Of 
YH cöntains u prödigious nunber of head, 


WWis tec bet in "years, the —— 


dae thowret Ot od Bl. . 16s box 1+; by 


We have cerkain evidence that ſeedy my be 
kept a long nme, wirkout Tofing the faculty of 
germination. My illuſtriots friend M. Bonnet 
sold me a ſingular fact. In 1748, corn was 
carried from Sicily to Geneva, and lodged in 
the magazines of the republic. Some ihdtwf- 
evals ſowed part of it in a walled Farden, 


s 1771. wee the length of time, 
F i 


$ 
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it vegetatad ver well, apdancatly as thick, as 
in. common with this grain. Tha wonderful 
minutcnefa.of che ſeed of mould, ſeemꝭ to ad- 
apt it well for: long pre ſetvation ; but, © hage 
given a cagent proof af this. Heat) ig un- 
gaubssdly one of the maſt pawerful agents, in 
depriving ſeed of its germinating faculty, :4p 
eee auimalcula; is; hag been 
ſeen, that the number af ſeeds that can ſup- 
Nee af: boiling water, is very; ſwalh: 
and, if the very ſingular caſe of Ms;Duhamgl 
is. recalle@ed, where ſeeds; germinated afigt 
experiencing 235% of heat in à ſtave, it in de- 
monſtrated, chat thoſe, af mauld; are nat d 
ſtroyed by a degree infinitely greater. This 
deing tlie caſe, it is nut ahſurd tn thinks, that 
Reds which refiſt che injuries af weathers/may 
preſerve their fecundity! for ages. It is thus 
very eaſy to comprehend how immenſe the 
quantity of this vegetable ould be, ſmee its 
Ted multiplies ſo; much, and is preſerved! ſo 

long, and that it ſhould be ſo largeiy diflemi- 
nated. overall; terreſtrial. fubſtances, 2 Aways 
to be ready to germinate, when the circum- 
ſtances, jellentiah for this, occur. aft 1 

Thus, the firſt of Signor Moſcati's daubys 
concerning che univerſal generation of muuld, 
is:re{blued; vic inducedi him ta dhinlæ it 


praduced:by;a ſpontaneous gen gration. Theb- 


9m doubt Orme removed; from whiohyke 
. 2 


mae. be bd ** 
fame after being belled: but, if the 
feed dces not lofe its virtue öf erminating, 
— — a burning chafimg · diſn, 
1 1 br futptifitt this 16 is preſerves at 8 de. 
$ hett 10 far inferior as that Of boiling 
watey lem Ne N ls 18 KIbiefH 10:,wo1h 
V dene the Meh ayes which Lade 
"exp ments, were | eoiiſtantly' kept under 
yer | which” was done! with >the view of 
ving more lüxuriant and behüötifül mould, 
thi een ob che externaÞwitts che in- 


75 Oe * it“ — 
ibltancet Were put into very large ßlaſo vel. 

e: the neck? of the veſſels were then drawn 
1 e 70 means of the blow. pipe; and 
ie pol tat %b be lade bf any degree of fine- 
% 1 had veſſels," into Wich k stream of 

air no larger thai 4 Hair could be admitted; a 
Ie more in fome, And ftnl Hite mote in 
Ne ASST 219W ec οj2ul 9106323124 Nac 
Sulgen e corifined* mb kinetz Aistllde Vinh 
terrain time. In the veflels with a very fall 
e eg d ccm genf den 
the vegetation was ſlower, and the mould did 
ns giow 10 high, 46 when the aperture was 
| me afl? +289 ai 46h de Mu, 
4 it 7 8 yi The | 
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Os 1 * | 
much, that the Vapour collected, at the ,aper+ 
tures, and opſtruded them, particulazly (when. 
they were very mall, This inconyenience 
may be coxrected by iſucking gut; the moiſture 
but, di this; 384 not Oblerved, mould, will 
grow, or hardly at all, in very ſmall veſlgls,... ; 
My curiaftyobeing, fausfid. with. regard 10 
thiss.] padded or angther thing: I. ended che 
externa air entirely, hich. ag. af —.— 
an hermetical feal. |, All the vęſſęls were gt 9 
an equal: ſixe 3 ſame would gontain Bi, Þ9 
of waters, ſome n N and pthers but a Ff 
ounges · Thit. variety gf ſi ac affected the mould, 
In che largeſt, althougheof —— 
with thoſe in which the; mould, was 9g ledio. 
the air, jt did;not-germipate, in the ame, aby 
dance, and. was, later. of 9 N 
in thoſg olf. a middle ſiag was ſtill ; 
Tod 


0x8 xare;; its ſtate was wor nk i Sa 
vellels.;.;nane appeared. in ſome, 
2 light ſhade.was ſcarcely 4. 199 5 on lis 
m1 After veſlels of three different Hes, cont PE 
ing vegetable ſubſtances, were hermetically, .. 
ed, I put them during ſeveral, 12 in ins ; 
2 — (ang lene. 
in tha laxgeſt. Bing; Awo 58 Wings . 


put moulding ſubſtances j e 0 
fult of ſeveral experiments ** tha during the 


M Za 


time, 


ty of mould appeared; which came to maturity 
without filing high. When the air was entite- 
ly exhauſted, nohe ever appeared · Some plan- 
tul of mouk are repreſtnted, ſig 5. pb y. 3 
they were producecł in 2 redevver} upon ad air- 
pump, here the wcuum ws not complete. 
Tbeſe three different experiments prove, that 
the plantulæ have the ſame relation with air as 
3 it ſeems to me that air ig not 
1 — 


contributes to render the prefence of air lefs 
effential: in the fame way ab animals, that are 
leſs compound im the ſcale of organization, may 
be producdd;and/exiſt/in e reer 
tim is neceffary for us. eee H 
MW Botmet, in KivJukdom Alas 
el 5 -hethet we are fure that alt 
mould belongs to the vegetable kingdom, and 
whether there may not be ſome ſpecies ap- 
proaching the mineral, or may be the connexi- 
| oi baron he r This is not 
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impoſſible, when we conſider. how prodigiouſly 
diverſified this claft-of beings is, and how little 
its ſpecies are hitherto known; if» werreſteem 
that foſſils oceupy the loweſt place of:the:vege- 
table kingdom. 1 H git gailit moge 

BZBeſide the mould deſeribed, I have not ne- 
glected to throw a glance upon many different 
ſpecies; and I muſt ſay, that I have found in 
all, very decided characteriſtics to judge chem 
reab vegetables. E muſt like wife ſay; that the 
various kinds of mould have obſervV ed are ve. 
ry few, compared with the immenſe humber 
yet remaining to be examined g for thete is al - 
moſt no ſubſtance, animal or vegetable, which 
is not in certain cirtumſtances liable to mould. 
Thoſe who attach themſelves tos this branch ß 
Botany, will have ſufficient uſeful practice and 
perhaps they may ſuccesd in diſcbvering the 
link connecting vegetables with minerüls, which 
will do Philoſophy a moſt important ſervice. 
For my own part, L ſhall be content if, among 
other things, I have reſolved the queſtion con · 
cerning the real origin of the moſt cammon 
mould. The ſubje& has not before been com 
pletely diſcuſſed; and dt has led fome perſons 
into the ancient and dangerous error of Spon- 
taneous Generation. 7 907 0 >< (x0! xd MIO 
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1 HO" pain — t. 
cuction of the of the fnail, omy to AfA 
an additional confirmation to the Abbe Spal- 
lanzani's beatitifal diſeovery. It is well known 
ho muth this/dHcovery has been diſputed be- 
yon Italy, and particularly in France. There 
are naturaliſts of my acquaintance, who, after 
decapitating hundreds of fails withiott faccels, 
have thought themſelves at liberty to conclude, 
that the Ttalfan obſerver had allowed fallacicts 
appearances to impoſe upon Him. One of thofe - 
naturaliſts, weiting'to myfalf, did not hefitite 
to reproach 'the for having inferted an actouft 
of the Imaginary difcovery in the Palinyertefis, 
und for reafoning upon it, as upon à fact the 
belt aſcertained. It wilt be thought with Jul. 


tice, 


tice;* that thoſe reproauhes did not wenken the 
confidence with which the abilixy and the ſound 
reaſoning of the celebrated naturaliſt uf Reggio 
had inſpired me. Beſides, h& had tommunis 
cated to meg in à courſe VHtorreſpondenes; the 
intereſting hiſtory of this erperitnents at length: 
and it was eaſy for me to judge only hy l trial 
of the facts chut the juditious obſerver had ſeen 
and reviewed, the newiwonders '!heckid be. 
fore me; and which, in d ſhört time after, he 
preſented to the public in nan Italian tract, 
which appeared 17685 and was, the ſame ear, 
tranſlated into French. But, ſince the author 
did not detail, in that treatiſe, the precautions 
he had taken to ſecure his diſcovery againſt all 
difpute; I requeſted him to publiſſi an accoiing 
of his method, i wich he did in a letter from 
Modena, 11 September {xz769-and:it was print- 
ech in thei Awant:Courrur; ho Ofttobers! his 
letter, fo wellcalculated th deſtroy. every dbubt; 
has only done ſo an part ; ſome remain, and 
people continue to oppoſe 200 the uexperiments 
of Padua; others which they judgeicontradiftory: 
ta, or apparently confutingi them. This con- 
flict of experiments, which has continued mine 
years, induced me myſelf to xepeat the experi» 
ment of the Jearned' profeſſor of Fa ua 1 
proceed ta give an account of it; the impar. 
tial public will judge, from n of ihe 
confidence it deſe res. 


The 


The iſpecies of ſnail upon whiah I operated, 
is of a middle ſias, and! frequent in- the. fielda, 
or in gardens, aftera xainy day: then, numbers 
abandon their dark retreata and in a ſhart time 
one may collect hundreds. The: ſhell of ſome 
is yellow, or yellowiſh : upon that of others are 
circular black or brown faſci . 
get ia not an eaſy matter to degapitata a ſnail. 
The moment it feels the inſtrument, it fuddens 
laicontratts into the ſhell. Thus, it vill eaſily 
be ſeen, that its may happen we think it isde- 
capitated, when only a portion of the i integu · 
ments is takema way Ta avoid being deten. 
ed, 1:have; uſtd more precautions than one: 
The. ſnail is allowed to extend as much as 
_ paſkbley and un additional extenſiom is procuth 
eds by ãmmerſing the animal in Water. The 
inſtnument isb preſented ton the origin, aft tlie 
heul, ſeverahiimes before ſtrikingꝭ the blow j 
and; di; only eſteamb the operation completely 
performed; hen dhe head tds obtained entire, 
mouth, which hay vai he. retogniled' by = 
the lips marking then opening. Theſchead, as 
itapptars ſome inſtants after ſeparation fron 
theqtrunk, is epreſented a little magnified; 
Fig. au p6¹ο The two large horn, g g a 
littigncontracted. The ſmall horns, p p, are 
eam, anden ue themſebves. The 


lle 41 22:mlouthy 


. as\clofely ſhut; — very e- 
Eren 
A ſharpedgetd life ſeems to me more fit 
for this operation tham +a/ſcalpel Soiſfats ate 
fivll les | convenicht, than u foalpele I always 


havemade the cut perpendicular-to the axis of 
the trunk. aur mu ler mme as bal sh tv - 


avanuch as before the«dacoliation ; and then 


it is eaſily ſeen whether the {pak is entirely 
deprived of. the bead . „hh antatior. pare U 
5 ene dun, de u bos g ee 


tdi ef WA eh N ihe 


progreſs 
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ſach a trunk, drawn from the life, is repre» 
ſented, fig. 2.; and the profile, fig- 3. It m 
be remarked, that the flaſn is ſtrongly! con- 
tracted, to eloſe the enormous wouad. 
The viſcons matter copioudy diffuſed by the 
inail aſter decapitation, produces at the open» 
ing of the ſhell an opercalum, which complete» 
ly ſtaps up the entry: it is; very thin, and of a 
whitiſh, colour. Frequently, two of thoſe opet - 
cula are formed, one ſitusted above the other. 
Sometimes chere arm (three: (the. exteriors 
near the edge af the: ſhells the interior more or 
leſe mithin. id. | ot e bt E 


nat he 1/0 a2» OD IT been 


ane. be u. t. bah ea 

the fingers, ter the animal has beck 
— water, and it will foon extend as much us 
palble, Great care muſt be gblerved to avoid tauchiog che 
—— it retices iu 


beetv:reproducet}:by> decapitated nails. All 
Waile do not produer wpercula; but the num- 
der bPaboſs whoſeiſhells:cominue open is very 
e ee rt ni HU tut n 6 
dF Haver aeluded my debapitated ſnails in 
bones d Some temained ac the bottom; others 
reached the fides, againſt which tliey applied 
m6 Gpening of the” hello: others aſcended 
higher, und attaned the eovering, Where they 
Ax ahemfelveyin the due manner Theſe 
the moſt» vigorous; or had 
Kifſebed leuft Wwomrthebperafion 64g 007 
| * Whew T wilned ue dear from woc to week 


dent ne dees de dhe wonoſt min in the 
water; and the anterior part is then ſo com- 
fetly enpofecz itllat nothing can efcape the 
of tlie · obſerver. They endeuvour to leave 
thecwüäter ; and gradually attzin their purpoſe, 
iche depth is not toe great They crawi 
1 over the bottom? and along the 25 
6.3 ny 0 


Does not obſerye ſo, uniform a; rule, a8 
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of the veel, and advance uml they veachia 
dry parti Then they fix themmſefvesgi und- 
force - them to appear ngaig, it is nectſſary 
to re- immerge them in the water. Althougn 
abſolutely deprived of /a head, they advance 
forward as if they had one; only theił progreſs 
»-2difle fbweridy ene i 500) Sd 
At firſt, decapitated only a dozen of ſnails. 
This Was G. May %% Igepegt, and L, a. 
not too often; repeat-aty, fon [with to anticipate 
che maſt trivial doubts that Lihaye: plteeragy 
the decapitation complete, only when ꝗ had.np+ 
all its appendages -. π Aithe heads, in this 
manner ſevered. from the unk, f baye been 
ranged together upon ſ one ſide ofiſ mD tablet, 
and remain there at the momemi I vriteschis: 
ao (proceed to give a ſlea of the n 
derful.reproduCtions which were effe&ed; by the 
ſnails; before my / ee. HI will not enter intq 
mintute Retail it s unneceſſary: my purpeſe 
only tis, to prove the weality af the reprotdus: 
tions, againſt. the dettactors of the famous, dif 
lanzan i: Atzg — 70 Wakes h 
Thea reproduction | 

1. 


che head of, thoſe. aquatic, worms which I mul. 
tiplied by:ſeftions147 485 and of which L pubs 
obi Sd} gal- dae t 190 et 
* eee ee 


35% mer SNAILS Kernen YGBDe 


liſned an account a few: years after“ . The re: 
produdions of the ſnail preſent à number of 
vprietieg, which, it would be tedious. to de- 
ſefibe ;, Some inſtances Signor Spallanzani has 
given in his Fragramma, and after him L have 
ationed them in La Palingeneſie, part 9. 1 
refer to tnoſe two works. Here L ſhould con- 
tine myſelt to my own ohſet vation. 
3A. profile of the anterzor part of a ſnail, de- 
capitated 9 May, and delineated 21 June, is 
tepreſented a little magniſied, Fig. 4. The 
two large horng, g 3g, begin to extend : the 
let is — — than the riglit, the 
y origin of. which is juſt. viſible. A brown. and 
rather blackiſh. line, 1, Procceide from. the large 
right horn; this is the optic nervg and its 

: -the-various motions, and ſtructure. of 
which, Swammerdam has expoſed to our admi- 
ration. A degree of tratiſparenci is ſeen in the 
fleſh; and as it encreaſes greatly, in the ſnails 
that, bave faſted a mont or two, the optic 
ve and muſcle are allo, much more evident. 
\ white line, I, runs along the back: I am yet 
ignorant whethet it is a veſſel. The anterior 
Part « of the ſame ſnail, viewed from before, is 
repreſented. from the life, Fig. 5. . . Quay the 
higher extremity of the large horns. is ſeen, 
and at the extremity there appears a minute 
ere this is 1 eye of the ſnail, in 
„ .441, POS 4 WEN» 
5 I'S alt] lech Paris 1745- | 
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which, Swammerdam affiires' ut, he hab found 
the'thrit hdmnobrs of bur'eye; arid two buntes, 
the uvea und arachnoid” Here the eye l. 41. 
ready vißible, although the horti Gul 'to 
grow, 1 haye perceived it in horn that had 
made ſtill lefs\progrefs, as L mall ny | 
obſerve: The ſmall horns do not-y 
We know they Have nd eye at the . 
neither ute the tiew lips of the inouth;'# ly, 
This faail'f mall delign by the fete A. 
The anteriof valle anvittr gat, ad 
23 June, is repreſeated* x "little l ; Magnifie 1 
fig. 6." The reproduRtiofi 10 à def tec e 
One of the fmall horns, 5 þ;is 555 cent, and 
appears to be completely 1 75 
correlpatiding bern, tab act th NG ies 
Above the fall horn; We irs cs Oi . 
of che large horns, 2555 Fr Has dn 1 5 
too little ptogren! Here is 4 Reiki exampls 
of che varieties to be ſeen in the reg eration 
of che bead of che fill. Oe f He fall 
Horns has made the greateſt advance, 1 
correſponding horn "is wot yet Al, and” 
large hottis only begin t6 5 fer “ A 
profile' of the ſame ſnail is Nell, Fig. 755 Tue 
tranſparence allows the optic nahe, jy een | 
proceeding from the origin of dale de arge 
Horns: the eye of this SER : 
ſerved : rhe lips of tue ne in uthb, 9, rc In 
wile viſible: © This malt 1 mai defign by the 
Aa 3 1 letter 


38 AKA 6 nus HUF HO pU erb. 


& B. ef dle ante „ eriwn 2 July, 
i e From "wapulea,” Fig, 9. "The 
lan i fe, Fig: 9. Thie thovth! ö, cahnot be 

. The lar e horn wich cheit eyes, . 


nplerdly tepalted! 
1 Hos were pere, and Bad 
bat ir Atte Hors er this 
Tue mouth abpeired tö be i 
or oC very 
dre sthey 
in 3 = 55 ſaafl ſo much 
— — JR W" of "rh faite ſpecies 
1 oo oh müktated, chat T could 
a : Mauren! and the 
inde 255 ft ib repreſented; drawn 
Ke fe, Pig. 167! Phe Seen of the 
dt whe reprefented, 


| or. faite” fails 
| Fi doo ym je dif. 
ken. Abe 3H" a0 % Httle diſtane, 
Kt, ROM thx tranfplrence er che Bell, 
bows 7 5 t: — is che teeth of the ſnall, 
Theke 


pe c apptolitf! or tecede Yom. 
whe" 


8 8 wert "AGE dran till towards 
Jak eee fipply ae keen ein pda 


middle öf Sumtter. After the 25 (of 
Jad lettube featbes ) But it did not tenth 
them. After traverſing the leaves and the 
Ades of the veſſels for ſome time, it commonly 

* ws rande 


for 
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ito ip the 
PE IO ee This Lay jo 
one of; ny-ſnails. decapitaied 6 Mayy rhe head 
of; which, ſeparated from: the, trunk, is xepr 
ſented, Figs 1. The regenergtion had, made 
very lite, progreſs, 6.July.z this, day;1.cauled 
it ta. be n eee, he 
anterior part: The: origin of he ferge 
is ſeen 3 they dq not. y Bin tg extend,” An 
their, placę. is ide t neh che 7070 WR 
ira Nerf 8 NF e 
Point, as mail. a8. ih ig Pafe £0 make: 
Ar eee he ſuail | | 
and..L-haye when the; fame. preeputi 
_ reſpet}; ta ali che, ſnails defigned., I W 
which I. now ſpeak, neither. the. ſmall horns nor 


the mouth. yet appear. zi . Act Kitoldo nE 


che large 


When the. ſnail _retraQs. 
within, the; black; point or, ye is cally, pepe | 
ed through the-fleſh; Oftener than ones [ — 
diſcerned it with, che naked eye, and even, 
thoſe nails Whoſe repraduction ia very litzie 
advanged - 41/4; UD yg i eile 
vl WY lf Fr ee e that, of abe 
eee e 2 only Fig 


3 « 
8 * 


ee All the reſt ſeam to be well While I 

bis, ag. July 3 but the progreſa of re- 
eee In ſome ũt ſeems 
to he but begun in others, only the large 
Borns are repaired}; the origin of tha ſmall is 


Not yet perceived, and the mouth is not well 


defined. The largei horns. of ſome of theſe are 


only half, or two-thirds of / a nne long; While 


hexe are others, whoſe large horns are a. line 
in length. Such are thoſe. of rhe-fnail, which 
1 have hitherto: deſigbed by the tber A, the 
anterior part of Which; as it appeared 21 
June, is repreſented Hg; 4; and the. anterior 


Part of the ſame ſnail, as it appeared 26 July, 


bk een fig 1 3. "Hamething ſingular; is preſent- 


od dy the meme They ane thicker i 


maslkated edis At che extremity, we remark 
2 Kind of deformity, which ſeems. produced, by 
&certais plication: of the-fieſb, giving the horns 
The appearance of being mionſtrous. The eye, 
however; is very diſtinct. The colour of the 
horns. tende to vidlety and is generally fo in re- 
Produced hurns. It ftends greatly to that 2 
the nerve running through the fleſn. 
anzerior part of another ſnail 9 14 
The mouth ãs mot perceptihle, but under the 
appearance of a eee It feems 
ren n e wes . 


IM ie b en duw bs Ce eh LS 
Haw | 
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Tuhave in general, with Signor Spallanzuni, 
— —— ifregularities in 
the reproduction of the double parte of the 
fame foal, I ſee a large horn, of only half, or 
of twa chirds the length of the correſponding 
horn eat other times, this one is ſcurcely / viſt 
ble. like wiſe fee a ſmalł horn completely re- 
generated while its fellow is barely: percepti· 
bia, ori not at all. I ſee a mouthy one lip of 
which NMonlychalf reproduced, while che other 
ſoemscomplateli repared. e d 5/49 £. 
I Liconfineanyſelfto theſe ſem examples : they 
will ſuſſice to give an idea of che vsvleties pra- 
ſented by tha ragenerating- head of the ſnail, 
It ſeems to mes that hey infer the reprodue- 
tion of one part to be independent of the ve. 
production of another fr, how can we rect 
pletely reproduced, | while the reſt are inviſihle, 
or only begin to grow?! This fad will not fail 
to be conſidered as moſt portant in · the theory 
of thoſe admirable reproductions. But T will 
not touch upon it d]. as- I have endeavour- 
ed td gueſi ar it in part 10. of. the fun- 
geng is. a2 d nee enen een 

»Ihnad, upon 7 May, decapitated thirty 
ſnails, of the ſame ſpecies, treating them pre- 
ciſely in the ſame manger at the firſt 1- more 
than two thirds have periſhed. Thoſe ſtill a- 
live, regenerate with various degrees of flow- 


—_ 
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A ee the fame, e. weise ade. 
— n ir J 
„I Wall obſerve upon. this vocafiony; that! the 
months of «May and June, and the beginning 
of July, have been very freſh and / rainy On 
ſome days of the firſt week of July, Reaumur's 
thermometers at ſunriſe, ſtood at 4: 5g and, r 

above freezing N *&t #Bhdq va f 518g 
ir preſent, I wil net enlarge ithio-difouſion | 
of my experiments upon the teproduAtiots.ref 


in another memo. I.think enough has been 
faid to prove; that nothing is more certain than 
this wontlerful reproduction kiiow' ot What 
to ſay of the fruitleſs attempts of ſome; philo- 
fophers, and particularly thoſe of Meff. A- 
danſon; Cotte, and Bomm -Perhaps+they = 
have too. ſdon declared the:ſtate of their expe- 

riments, or they have taken for an equivocal; 
——— 
have thought to be dead thoſe fails fill alive. 
In this caſe! much patitnce is requiſite, and, a- 
bove all» to deſphir of nothing. Ido not ſpeak 
of the diverſities which then differences of ſpe-· 
cles might occafiohz/inithe conſequerices bi the 
experiments nde by ithoſe celehrated perſons; 
fofiF Have .reafoh to think that among the 
great. number of: ſnails upon which they have 
neee ee ſame ſpeties 
ret Su £39 1917896 s yvinu bis nr . 8 
About 41, 43, and 46* of Fahrenheit's thermometer: 
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as mine. Neither do I ſpeab of the diverſities 
that might ariſe from the differenee of elimate 
for the Himate of Paris is very v little different 
fron bars. I therefore entteat thoſe able na- 
turaliſta not to be diſrouraged; and to exaniine 
again a ſubject ſo pregnant uith new'/truths 7; 
FEES OTIS 
— — oem oye in 
experimentb of !thisitmarure; and i may predict 
the ſucceſag ifrthey will not be 
diſocuraged anch if they will proceed in the 
manner Ithavecdone. nion ach h ng + 
M. Adanſdn wrote me concerning his own 
experiments, 30 July 1 eee 
ek degim to have à pꝓhiloſophicd doubt con- 
4-derningtHe repenerätion of the head, the 
< horns und the aw of ſtlailb. My experi- 
ments diverfiſied t6:anfiruty for more than u 
year upom between fuurteen and fiſteem hun- 
<«, dtedi nails of different ſpecies; have etmvin⸗ 
eed me that my doubt has foundation 1 


Auen uwayv for ull — E myſche 
„ Kahheads), all the hormsg all the jaw, and 
the other parts that have been dompletely 
eut wy and 1 1080 quarter of a line from 
n le | 'f . 94 Mey the 


Tk S % n 1 2 > , 


the oxigin, never have exhibited/any kitd of 
<--reprodudtion; far leſs a regeneration; Let us 
be ſtrict, und ſeek for reality. All thoſe 
Who have mutilated ſnails, and firſt Signor 
Spallanzani, ſeem to me to have been des 
<-caved': they have thought they had debol 
„ lated tHe head; when the cap only has been 
cut off: they have believed they have cut 
* ay, or eradieated, the horns, or the jaws, 
<'while-the origin of them always remained; 
„hence it is not wonderful there were re. 
mit, are not reproductions, or rather rege. 
nerations, ſueh as you, Meff. Trembley, and 
« Reaumur, had ſeen in — — 
the polypus, and in the claws of crabs 
—— well credited Sretemede avs 
:cerved - perſons, leſs familiariſed than we 
« are, with finiikar' operations, and the anato- 
my of ſhelled animals! They have imagined 
they had cut off, completely below tlie ori. 
gin, ſo many heads, ' horns; und mbuths, 
</hich they have, in every journal add per- 
<--0dcalt paper, ſo liberally regenerated! 1 
—— well, how deficient "we are in the 
greater part of nice experiments. Notwith- 
5 ſtanding my great experience, I may almoſt 
£$-preſume-to ſay dexterity, in the anatomy of 
the ſmalleſt animals, I always diſtruſt my- 
— 28 this See 1 have n 
«48-7 | n 4 and 


and an huridred times repeated the ſame ex- 
7. periments, before hazarding the reſults to 
5 the public. I have laboured the fiuſtq or 4. 
N. mong the firſt, to corroborate all the expe- 
*<.ruments of Signor Spallanzani, and to malte 
t additions 0 What might have eſcaped him. 
— — number of 


; — 09 who (hat 
read nothing upon the ſubject which I. in- 
veſtigate with the greateſt aſſiduity - n 
* 18 nearly the ſame with the reparation of the 
“parts of netts, ſeveral ſpecies. f frogs, 
toads, tadpoles, &e. I have ſeen ſenfible 

reproductions to the tails and feet partially 
cut away but no regeneration, when thoſe 
i* parts were cut off cloſe at the origin. Conſi- 


eder well my expreſſions, regeneration und 


origin, upon which your principles reſt fo 
much, and there is no actual regeneratien: 
4, and I hope you will do the juſtice to my 
* doubts, as to acknowledge witch me; that 
Signor Spallanzani and his followers. have 
too far extended their expreſſions of rege- 
c nerations, which were only reproduQtiang of 
10 portions of parts 2? ec rivet ree 4 
To the numerous experiments -/and;/doubts 


of my — L-ſhall oppoſe 
only 


, i 
| 


— — — fads 
avoid. error. I ſent a copy of this latter to. 
Adanſon ; but. it, did not produce upon hie 
mind the effect I anpetted 3 and be-Rilbperſift 
Win lie Cenůmüimbensha wrobe med Jah 
agtionlyfromlifitientnocieob Adi 

« al rm den vd dne en a 
— — to me, un nth 
et did. according te Signor Spallanzani. have 
| 1 fo LIONS the experiments whick 

yerg,.o! is; rank, have witneſſed, that 
6, we. all gſteemyit/ Senta that whenever the 
enen has bem completes iche nepradue- 
tion is but: à Slump, that 36,24: maſs, of fleſh 
< PRUrganizegofr differently organized r and, 
4 dignor b ni ſhould: know, that che 
* phſeryations.pk our maſt celebrated. anatom- 
* iſts,have,,proxedsythat abe repraduction of 
e the; tails, of; laards, ſo common, although 
* aficationiae.the.reſt, nor an vertebræa in 
F5. the 1 interiar wor ed i lu de ide! 
M., Adanſon is, ad we ſees. one of thoſe. 
philoſophers who ſtart difficulties upon facts, 
and WhO wiſh . 


Fan and 


and again before admitting them to be true. 


1 cannot blame ſuch a degree of veſertes bat 


ſented Fige u will not- permit the remainder 
of ithe leaſt ſuſpition. I requeſt ' M. Adanſon 
to eſtimate all the details of my experiments, 
and to attend to the deſigns of my able artiſt, 
which repreſent ſo admĩrably well the regene- 
rations which I have witneſſed. I could with 
facilitychabe extended them further; but I do 
not conſider it as eſſential to the purpoſe I have 
in view. .Ifit ſhould! be objected, that the 
euidence of — re very 7500 
teeth: 27 July, it begun to ent the 
covering over the mouth of the veſſel where 
it was confined, and voided ſome well formed. 

| - which, 


Hans 


were the remains of it. Raa end 1 
M. Adanſon alſo doubted the reproduction 
of the limbs of the neut E — 


« of u reproduction, chat is; And af, dll 
* unorganized, or differently organiaad a and 
he cites the teſtimony of M. Needham, und 
ſome other obſervers. - But, what will M. A- 
. ſays: when inform him, that 
— iid pÞls: — — 
feltly formed, concealed under thoſe deceitful 
appearances; and; which has been completely 
developed before-my eyes, as 1 had formerly 
ſears the developerzent of the heads and, tails 
of thoſe aquatie worms: I multiplied. by cutting 
in pieces } 1 hase actually in my cabinet, 
neuis completely repaired, of which I ſhall 
publiſh a hiſtory in a future memoir, accompa- 
nied- by excellent drawings. , Our celebrated 
— — nm. poveipſtats..n | 
CRE has decided, — 


member itſelf, where there was nottring effan. 


tial dofeftive; and had only to-acquire:the fize 
gp rr rre 2061 403-4 ferl} web 2. 


whothawinilthertionenowledgs mor hiv abi 
ty; em perfusded chat be will achnowiedge 
hi etrortz for 1 n. him to be 2'ifincere = 
fend to tg and I have not to fear that he 


willreproach me for having laid it open in this 
little tres Then 46 4654 Guten, 
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| by M. de Bomare. grad: by nth effigy 
_-vi45:hacknowledge that, not being able to cre- 
e dit the reproduction; while at the Chateau 
$«de Chantilly during Autumn 1768, L made 
5% many experiments upon the fubject, which I 
Sidgllows. Of fiftytwo land ſnails; whoſe 
$; heads, I cut off; (all, hene ver they felt the 
d ucutting edge of tha inſtrument, ſoddenly and 
bd dvery powerfully o contracted themſelves : the 
* ſection finiſhed, the part retiring precipitate- 
<« ly into the ſhell, appeared wrinkled and 
dot ache), nine were in motion for 
*.four haurt , and only thuſe here an imper- 
felt cut was made upon the neck, between 
Ar the large horns and, ther organs of genera- 
tion, the etclge of the knife being fo blunt, 
that I had evidenily ſeen all che horas retract 
and retire: into the interior oi the animal! I 
dgemarked, that in this way L had only cut 
« away the ſkin and the jam of the ſnails, ſo 
that in ten or twelve days they proceeded 
«+, from. the ſhells, crawling about with mutilat- 
died horns, The ſnails from which L had out 
 *,0nly.the diagonal half of the head, diſplayed 
d only two horns; but thoſe which I had ſud - 


#idenly. decapitated. (entirely (which were by 


1 W a few 
Sh eons 49 caps, 


HEADS: OF SNAILS REPRODUGBEL 37 


& days; excepting two which remained alive 

< five months fixed to a wall, and died vin 
Spring, without any indication of the repro- 
duction of a head. I have taken other ſnails, 
„and made a longitudinal indiſion in the head, 
between the four horns. Nature employed 
more than a month in reuniting the two 
parts, the animals appearing very vlanguid. 
, Lrepeated thaſe experiments 1769, and all 
<5, were unſucceſsful. Many perfons have writ- 
ten tone from (different countries, that 
their attempts have been pteciſely fimilar to 
miner eee eee eee e eee 
It is ſingular, that T haue ſuuatesded with on- 
ly a dozen of ſnails, while Mide Bomare has 
failed with more than / fifty; i and in, 1Adans 
ſon with more than ſqurteen hundred. But it 
is poſſible that thoſe gentlemen were too anxi - 
ous to believe their experiments failed, or they 
did not pay ſuſſicient attention to the progreſs 
of the regeneration; always more oriteſs tardy, 
more or leſs diſguiſed and of conſequence'more 
or leſs dificult co-vecogniſeus 94 2 (ogg 
__ 1b have; named another / valuable nataraliſt, 
who has not been more fortunate than Meſſ. 
Adanſen and De Bomare : IL ſpeak of F. Cotte, 

curate of Montmorency He Ras narrated his 
unfruitful attempts in a letter to he AbhE RO 
rer, publiſnad in the: uur nul d Phyſgue;?May = 


N reproductions of. 
. Bb 2 | the 


2 
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that from 1968 until 1754, he deca itated 2 
great number of ſnails : that almoſt the whole 
died foon after the operation, which had been 
performed with a ſharp knife, not by drawing, 
but by a ſingle blow: and he concludes with 
three cofiſequences, which he aſſures us were 
attendant upon all his experiments and obſer- 
vutions. 1. He has obſerved that ſnails have 
mo property of contracting themſolves very ſud- 
deny, to protect the head from the inſtrument, 
In ſuck manner as to: eſeape wich the loſs of 
only part: of che horde, or, at moſt, the ſkin of 
the hend. a, When it happens that the head 
actually cut off, it in wot reproduced; at 
leaſt, he dechares that he has never ſoen repro- 
duttions, not even of the parts of horns cut a · 
ways: . Buails can live a very dung time with- 
out eating, and without the head. ch winhe 
Golucknow not whether Meffs- Adanſon; de 
Bomare, and Cotte, haue continued their.expe- 
mziments; or What has been the conſequence. 
But Lean ſay, that I am not che only natural- 
iſt: whorhas facceeded in corroborating the diſ- 
covery of Signor Spallanzani : that has been 
already done by the celebrated Signora Baſſi of 
Bglogna, by Neft Layoifier and Schafer. 
public; Who has given public teſtimony bf his 
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the ſame ſucceſs with myſelf in experiment 
upon ſnails. I would here tranſcribe hat he 
has written to me concerning them, did he 
not inform me that he has fent his obſet ra- 
tions to the Abbẽ Rozier, to be publiſhed 7 
his nbi of bing © os i frat v0 Ter 
- Although the flead of the ſrait is 4 very 
complicated little machine} asf have efewhere 
ſhoun; by che ſtructurt 3 ft. fs indubltuble, 
that the gelatinous quality of the” fleſh greatly 
promotes its wondetful-rtprodudtion, I d 
enlarged upon this temutk; when: treatlüg' of 
the polypus. However, -Þ do tet meh that 
one' ſhould infer That all- getatinous animals, 
and alf auimmuls in their firſt Rate: of jelly, mag 
reproduce tliemfelves, or repair the tof#:of 
their members, as the polypus amd the fail. 
Experiment alone eum difcover thi Hihits of this 
admirable property: amd, what we have ulrendy 
learned concerning the extent of its dominen, 
ſhould excite naturaliſts: to diverfify to the m- 
moſt their attenipts upon & fubſoct 10 fertile in 
wonders, I cannot too tuch exhort them to 
deſpair of nothing; not even in the 1 un- 
common nts. sa FH! 4 I Vs &y * 


5 Men 609 1474 de 51 "m4 al": "©: 8. 
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v, myſell, beheld ſome of the wonders 
whigh theiregeperatiqn of che head. of the ſnail 
ILwiſbed tg Knew what M. Adanſon 
thought of the reſults of, myieperiments ;, and 
Lrequeſted him to gead: chen preceding treatiſe 
Which Lubadicpubliſhed in the Feurnal de 
Rhuligue, September. 1777. „Hes did Jo, and 
Mote me. 49 Janyary 77 Su 0161930, 144d, 4 
Boy: Gay. gits a api; fl; gnuftas 
„ge Lene, Head your excellent memgir upon | 
Ku the.repraduGian of the bead of the. ſnail, 
Mich, all Ahe. attention it deſer ves . and. the 

| <A qui tendsteconfirm me more and 
ore, of what & curſe of experiments, con · 

< tinueghu nearly ten eats, ſince 176g, until 
«tha preſent id upan ſeveral- thouſand 
<< {pailss: has, informed me, namely, that the 
integral parts of the ſunil wei ſpeak. of, whe- 
tber the. bead. entize; the eye, or the ocu- 
dated horn, the upper jaw. radically extir - 
<<, gted gr cut below the origin, are not re 
eee ther under the ſame form, or 

« with. the ame organization. as before, Nou 
< have degallated twa or three dogens of nails, 
bs l eee eee Jou | 


4 t 
1 Dl ; | cu 


„ eut them as J. did myſelf, co lines below 


<« the origin; that is, towards the opening of 
60 the parts of generation. You have, 8 I 
6 have done, taken from each ſevered head, 
« the upper jaw entire, and the oculated ho 
1. entire; and then, at the end if Grows do 
6, aoahe. in» June and July vu have {ee 
% third of the ſnails reproduce Aliemſelvesy 
« eyen eleven of: the twelve-firſt »decapitmed}' 
iy complete head, with the eye:bornsy the! 
«« upper jaw formed like horſeſhoe, wit 
& the. ſerrated) teeth Jou muſt permit ms 
« ſtill to retain, my philoſophid doubt; cons 
cc cerning the three laſt aſſertions, until vou 
6 have repeated:the following experiments up- 
„on which it is founded; experiments which 
have ſerved to confirm the accuracy of m 
<6 operations, and certain proofs thav my. nile 
<, ere completely, and not apparently, decspi- 
4 tated: To have the (ſame. cenaings take” 
< the greateſt: number of ſmails-youy pladle;” 
(that is, hundreds, to-/provide-againſt'the' 
great mortality that will follow); ust of 
< .the ſmall ſpecies, called the Lacquey; wich 


% yon have made \uſe-of;-and:which' in mbſt 


. 2 from its great lubricityſand- alli. 
in evading the knife, an agile propor- 
oned to its ſmallneſs, which muſt have de- 

66 1 you; at leaſt, that happened de ne 

6 * 5 fieſt-attempts, which öbliged me to 


Bb 4 N relinquiſh | 


nass er suAiEs Are D. 


W -relinquith it: take, T'fay, the large yellow. 

iin fnail of the vine, named Pomatia,' or ra- 
* ther-ths brown. garden frail, called by us 
the Gardener, which'is almoſt as largt, and 
* the-moſt' common of all: after, having kept 
© the whole, immerged one or two days more 
or leſs" im water, under 2/prefs,/ to diminiſh 
„ chelr yryacity and Iubricty, tear away the 
©. upper-jaw, which, is formed Ae 2 horſe 
<' ſhoe, and edged witty five or fix teeth, the 
* tower palate, which is a membrane dentated 
* Acats the two: large oculated Horns, uſing 
© tor theſs-laſt Rietze pincere, with read or 
© flax" to fake away! wy edge, ang; preferve 
© thei from Fipping, or indeed preffing the 
neck of the animal with two fingers, to era 
© dicate the jaws ; avail yourſelf of this forced 
banden to cut away, with a fine and fharp 
* botatyea? Tealpel, | the two oculated horns, 
* with the. bold below the-eyes'; or only one 


2 of the horns, to have am object for compari- 
* ſon; cut the head entirely off others, ob- 
Z ſerving whether che ſeyereck heads have che 


of 


er and epes complete: preferrs the heads, 
en and eyes, to be certain that you have 
nen ſnails operated upon. The falle, 


. for the moſt part live fix months, even one 
er yo years, without eating; they gradual. 


"*hy 
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i ty decotae emaciated unte perfect btrrnerfön; 
ce 1 during ir ame * tity reccver 5 


„ new jaws; 4 ew beid, Wfffeh 1 Hane 
ee hack ebe pod förtuns iG Eee ft WP 

1e fled ufter the operation: ir Hi" ene? 
mage With an ine pfecsuffenz 1 HAVE taken, 
Nen Which 1 believe it ki uſe, fuc- 
«'ca6d8* in you hands, Sha ff Tele Wn 
Abbe SN, 1 Mat * 
6) that” we Parts entire le alell Are Tepro- 
« Aüsed 16" HER"! anfdtäls Ht Gre Gre, 
« would you UeGre & akk colWEontriditibry 
6 depertiaftd;” whikout WR 50 cine be 
„ ceftzt of he reit pred of 1 an 

& eye, or a head? 1 e py bees 

© the conrequenees dæducible ue 1 8 Vetter 


= $9 99: dien a yOu se Aa having 


6" -pEtniHi of in your” _ 25, 
ats ke nette“ Ty een able 
cento procurꝶ xte peruſat of emol Yor 


«" excepitifly the tät, td jhdge By tg obe- 

Wen 1 date made upon 8 zatds 1 
ce doeg Hot ſetth to Be capable of raked 
etesds verlebte; and altfloigh 1 fare 

«only Had repröduchke Uf rtf of hs 
e feet cut öff ſeveral” ſpecies of tho animals 
« and of frogs; becaiiſe 1 Have not Veen able 
er to proſecute my erperimenti Wich 10 much 
« conveniency, br I long, upon them as up; 
* "ok Pails,”1 very firmly believe the Penbif. 


N 
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E 8 . of the fingers and of 
« their bones. whenever the anterior or poſts- 
cio part of the; arm is not ent , £04 
I, want worde to expreſs all the en 
G00 in me, by this letter of my learned cor- 
reſpondent; and doubt not, that the teader 
will partake it along with me. What M. A. 
danſon deſires me 0 do, is preciſely that which 
would occaſion the failure of the experiment: 
for how could one tear out, or eradicate with 
bine. the different parts of a ſnail, without 
uſing, the greateſt diſorder within? How, 
in n his way,.is cn, ſucceedl in eradi ; 
cating all the parts? And, ſuppoſing it to be 
Poſfible, wauld not we endanger the ſources of 
reparation f Is it. not ſufficient, that l am cex- 
tain, by che mat attentive examination. of the 
heads, I have cui from my ſnails, that they con · 
tain all the parts that characteriſe a head, ſuch 
9 four horns, the mouth, the jaws, &c. 7 
Was it neceſſary to cut out the large borns 
with a batanic. ſcalpel, in order to he ſure that 
the ſnail would produce new ones I., Was it not 
enough; that I had ſeen, and many times ſeen. 
again, the origin and progreſs of the new ocu- 
lated horns, that I had ſeen che new eye and 
the optic nerve appear the firſt in this wonder: 
ful reproduction? It is improper here to en- 
creaſe, as M. Adanſon has done, the agility 
with, ich the ſnail dete its head the mo- 
ment 


ment ĩt i is tauched * e for the 
agility is not to ſuch a degree as to. prevent one, 
with a little addreſs, from performing complete 
decapitation. I can even ſay with truth, that 
Lhave very ſeldom failed to effect it, at leaſt» 
when. e precautions mentioned 
imm me? ft. „ e 
M. 5 reproach me with-ha: 
ving employed ſnails of too ſmall ia ſize : he. 
ſays the ſmall ſpecies L have uſed muſt have 
deceived ine, from their great agillity in eluding 
the edge of the knife. Nevertheleſs I c a. 
firm,. chat L have operatbd d upon the ſmall ſpew: 
cies with as much facility as upon the middle-- 
ſized, and even upon the largeſt. But, we ex- 
aggerate the quickneſi of fnails in ſaving their 
head from the inſtrument; for, an abſtinente 
ſeveral days, and the water in which they are 
immerſed, weaken them more or leſs, and to a 
certain degree diminiſh the celerity of their 
motions. Beſides, if I made uſe of ſmall nails, 
it was only becauſe I reaſonably preſumed, that 
the wonderful reproduction I wiſhed to behold 
would be performed more eaſily, or in ſhorter 
time, than in the largeſt ſnails. L have not ne«+ 
glected alſo to operate upon thoſe of the largeſt 
ſpecies; and I ſhall relate the effect. 
-iTo terminate the anſwer to the objections 
gf our celebrated Ae e 1 wo here ſub-> 
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join an extract from à letter 1 wrote to him, 
, 21 January 1778. inen een $6: 230 4 
Fit was in my power, my dear and ful” 
<« trious friend, 1 would make the 
you deſfre upon Maile; But in truth, I do 
not think that any thing cam be dbne more 
<« ſtrictly demonſtrative, than what has bear ſo 
* welt executed by my friend Signor Spullan- 
gam, and what he narrated at lengiii in the 
« letter of 11 September 1769, 4 copy of which 
„ ſent you,” but upon the fubjeck you hive 
C never replied a ſingle Wwörd n eme 
What is required? To afcertain whether 
the head is completely cut eff; and whether 
he head Teproduced has all the organs of the 
natural head. What muſt be done; to at- 
* feertain theſe tw füt? E is nedbifary't 
«© qiſſect; with care, the head cut off; to exa- 
e mine the interior with attention; and to be 
* eonviticed'thar the head conttins alt the br. 
gens belonging te it: then, N is neceffary to 
<< difſeft* cke reproduced heack with the fame 
t care'; to be fire, by un etact examination of 
«© the interior, whether it actunſty contains all 
the part belonging fo the heud of the Mark, 
This has been done by Signor 
5 Spallanzan᷑: and I fo alk you, wiiether 
e there is any foundation, in ſtrict rhetoric, 
for doubting an experiment made with fimi- 
e Precautions Let you write me, 30 July 


* 1709, 
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4569, that the Abbé Spallanzani- muſt be 
« deceived ; that he thought the whole head 
«6 was cut off, hen the cap only was taken a- 
ay. Lou perſiſt in the ſame aſſertion, 20 
„% July: 175. Certainly you have not attend- 
ed to the letter of the Reggian obſerver, to 
+ which 1 referred you. Permit me to refer 

you to it again. N v4 Honors br 
„ve ſet apart all the ſevered heads: 1 
% have obſerved the Whole with attention: T 
have ſeen the two large horns with their eyes, 
«© the ſmall horns, the mouth, the lips, &. I 
„gave then ſeen. new horns protruded ; 1 have 
feen the eyes of the horns, the optic nerve of 
the eyes: I have ſeen a new mouth, new lips, 
and new teeth appear in the ſnails, in the 
5. ſame ſnails whoſe former heads I had ſot a- 
5. part : Ihave ſeen ſnails that gnawed with 
ee their new teeth the covering of a veſſel, and 
I have ſeen them void exerements, in which 
us found the matter they had -confumed. 
friend ? And how can you write me, after. ſo 
5. philoſophic doubt? Can ſuch a doubt, ex- 
e tended ſo far, and challenging the moſt ac- 
* curate, reiterated, and demonſtrative experi- 
Waun. be termed truly philoſophical? --.i+ 
_ 4 Conſider, that the Abbé Spallanzani and 
«1, are not the only obſervers who have-our- 
5 ſelves 


L ſelves beheld the wonders ſeen in the tepro- 


< duQion of the ſnail. The celebrated Signora 
Baſſi, Meſſ. Lavoiſier, Scheffer, Muller, &c. 
< williog ta think that all thoſe obſervers / have 
been ãmpoſed upon, they ho have given ſueh 
** ample evidence of their ability and accuracy? 
FE With reſpe& to the reproductions of newts, 
you tell me, you firmly believe the poſſibility 
« of the reproduction of the fingers and their 
bones, ſa long as the anterior or paſterior 
« part of the axm is not cut away. am ſorry 
that you ſhould have written this, before per- 
< uſing my memoir upon the Reproduction of 
<.Newts. |: There, you would have ſeen, that I 
completa; and that all thaſe members were 
perfectly reproduced by the animal. This 
<* would have induced you to beſto more con- 
n. the beautiful diſcovexies of Abbé 
+ Spallangani upon ſnails and neyts. My me- 
4 mgir was printed. in Rosier s Jeurnal, for laſt 
Noyember z and, Wonder that you, who re- 
ce ide in the ame place where it is printed; 
+ the memoir are very accurate, but the deſigns 
<«< were; ſupexior to the engravings. Ita will 
s preſent; you, with facts which I hope in a ſhort 
Yew wefong:iiaÞ 1958tg1q f 02; hog * 


| H24Ds or tl Mee. 38 


* time you will not oppoſe. See, therefore, and 
„ elle ven dee mor ts en n e ac N 


Ihe letter written to me by Bignor Spallan- 
zani upon the mode of opbrating, and ws 
M. Adanſon had not paid the attention it de- 
ſerved; is fo Well adapted to convince" natural- 
iſts of the reality of the ingenious diſcovery of 


which it treats; thut I cannot diſpenſe with tran- 


erding it here; as he beſt refutstion that may 
be oppoſed to the detractors of this diſcovery, 
amd as à model of the method that o one oughit 
to purſue in reſearches of this nuture 
-15q 220259: yall 1333 1 οονοο ] WOE 104 
wv eee 9:14 Modenay arc September 1 
16] danke "you; Monfieur, for the inttili- 
Agence you have i given tie doncerting mails, 
*/ conſidering the different reſults of hatüral- 
„ iſts; and particularly of Frenth natiralifts) I 
um of opinion, that beffdle the little dexteri- 
ty in the art of experiment; the diverſity of 
* the ſpeeies ef che Anais upon which they 
<<. have tried to tepeut m ents; bas in 
<a conſiderable Gegret betshened 4 differ- 
©. ence in the reſult of their experttnents. I 
% am certain, chat all the fails” of Modena 
4 reproduce more or leſt; but I do not war- 
c xant the reproduction of foreign nails: ſome 
6 — them perhaps do not Poſſeſs this'to- 
* detail in the . ſhall prefix to my 
ie | Italian 


I — — 1 


A that — Torſay. L am, would be 


a a raſh. opinion, 80 call. ĩt no more. If any 
<, one attempts to confute me, I will try to de- 
< fend myſeli; and my very circumſtantial de- 
— — — frignds, will prove 


L ledge «0 awatomy. 1 wided. 16 make 
<« alis hend-was-compaſed- —-—- | 
— —_— 3 


© ſect e it then proceeds fromthe ſhell, te 


four horus are diſplayed, and it dies in this 


4 diſſectton. It is by this trivial expedient 


<< that the head cut off truly contained all the 
+ parts Swanimerdimn has deſeribed in hin den- 
<« tiſe e enen 
At — Rode 'webthe 
<« ſtrocture of the head, and having aſcertain. 
eck the ſituation of each part, that I begun 
„to mutilate the animal; and I proceeded in 


< this munner:— Before butting off the head 


< of the ſnail, I waited until it had come out 
< of the mell, and the horns were completely 
«© diſplayed : then the operation fucceetted 
„ wondetfully well: und it often happens 


< that the fevered head will keep the horns 


4 nearly as much emtended as before the ope- 
« ration," only they ſink down and appear 
<« feeble: the head itſelf contracts or concen- 
< tres very much. T have ſoabed ät in water, 
c and im ſolve Hours: it dilates, und becomes 
* 1 — ue me to 
© VERIO TE $ | oe BI 65 ants ** 
I begun the — the cut 3 
— the integuments, I had the 
<< pleaſure to obſerve very diftinQly the ſepa - 
— thre ine n of ten nerves,” pro- 


9 the moſt favourable for 


that I have been able to convince myſelf, 


r | 


\ E 2 1 42 
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Ste asd: 1 obſerveh their 
__ <Wribition of the — rm 
14nd the mufeles ſer vimg for the diffelent mo- 
tions of the head. Sometimes, inſtead of 
« of irhè brain of the; ſeveretd hender ie 
„ Coftinting the difſe@iony and ekttending 
«:jrifirthery it was eaſy for me too tract the 
different parts, even to/ the places where 
they were inſertecd in the head Without 
ohe leuſt difficulty foutid the throat of tlie 
*: aniitinl;" its tongueg Ups) mibuth, teeth, the 
_ Gifoarchofrhs! with their nerves, muſeles, and 
other appendages. If Ithoſe;|Þcouldiretrat 
bis horns inte the head F had but to pull 
he ends of che divide muſ tles), 
- 1/5597 heſe are, my Gear! correſpondent; the 
* moft remarkable parts that preſented them- 
0 ſelves to my view in the ſevered heads 1 
4ſay'the- moſt 'rematkable, for I. diſcbvered 
„ any other leſs important) of whieh Iaſhall 
peak in my large πW§ů·1.ä 1s nie 
e, afk yougt Af this — 
enten ompofing the ſevered head; if 
< this aſſemblage; which I ar. 
«:gjewed an hundred times, is fimply"the inte- 
Agument of the heud, or part of this integu- 
ment; as the French obſervers, whoſe p- 
nion or experiments 'youthave coimunicat- 
n AAR it gol the mbſt ſa- 
131131. cc « tisfactory 


* tis factory evidence, that I have been under 
ma illuſion, and that this ſevered head 160m» 
<5, tained complete all the organs whigh m- 
W poet mim tren 54146 eon 
1145 Lpractiſed nearly the ſame methgd; with 
+ ſuperfiuqus.tq give. you +21; detail; iofothe»or- 
$/gang4compeſing-it.yi,b could only mepeat, 
* ward for word, n 
h diſcover in the ariginab head ent / off. It 
His ſtrues ithat i oſtener than onen, this decol- 
lation gives place qο various monſtæuoſitios 
drof ae parts xeproducetl z| but thia dos not 
55 affect the eſſenee of my dilcgyeryss 0 
ac“ þ have taken care to meaſue the ſevered 
< head, and teο m axH to with, that repro- 
duced have taken many, ther precau- 
en tions, hic I now pals in ſilence, but hall 
mention them at darge in my work. 1% 
/d may flatter myſelf, that myrtzęatiſeg up- 
Won the; neprodnetions af nails, ie o 
« rich in experiments, ande that. cheſe experi- 
e wents Will, be; ſogacnurgtely de ſeribed, and 
| ﬀf ſo well detailed, as torconvince the moſh ob- 
58 ſtinate inſidels, 1 14; 14 5n Slices aidy 
—— may naw judge, if IH had any 
foundation for reproaching the exceſs, of M. 
Adanſons pymboniim concerning the diſcovery 
upon ſnails. It ãs in truth molt, Gagulary that 
he perſiſts in his doubts, „„ 


Nohs tei: letter 


—— iyſeatdatuard 
admitted by philoſophers, and by M. Adanſon 
himſelf, which are not better atteſted than chat 
of Which we ſpeak ! Shall; I. fay more? M. 
Adanſon ſtill retained his doubts, 9 October 
1779, us I learned from himſelf, during a N- 
ſit he then paid me, after a journey made for 
the recovery of his Reulth. At that time, I 
had not ſnails in complete reproduction; but I 
had the fatisfactioncof convincing him, by the 
teſtimony of his on eyes, of the teality of 
the wonders preſented by the reproduction of 
the members of the water newt. I ſhewed 
him newts in various ſtages of reproduction. 
I ſhewed him arms, hands, thighs, legs, feet, 
perfectly well formed. He yielded to for many 
accumulated proofs, and was convinced that 
what he had erroneouſſy ſuppoſed ſimple ſtumps, 
were in fact real membera, which would! be 
completely tegeneratedẽ nice 

A return at preſent to the experiments I have 
made upon the reproductions of the head of 
nuils. Thoſe whoſe progreſs I mentioned in 
the firſt part of my treatiſe, died before finiſu- 
ing the reparation of the head. They became 
much emaciated; and aſſumed a tranſparence 
that is unnatural to ſnails in the country.] One, 
Whoſe anterior part is repreſented fig. 12, re- 
produced only one of the large horns, about a 


line 
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line in length, but much thicker than the large 
horns are when they:begin i to extend, This 
ſingular hotn, which ſeemed! to be formed like 


a ſort of ſpindle, had twoceyes, y very file. 


tia&,” andieach eye had its optic nerve. Fig. 
1 ſtepreſenta the whole magnifted, where, 
gightly dhaded,| the part reproduced is indicaty 
ed, Which / is always of a clearer olour tus 
the oniginal fleſñ. The horn being aloſely en- 
amined, it was eaſy to diſcover that, it Wag 
formed by the union of two horns, which were 
ingrafted in each other, as int a manner ib 
uniting. There was no | trace-ofja mouth, nor 
of the ſmall horns, perceptihle in this ſnail 
how then can a complete deaapitation be doubs- 


ed . it bnd ms mid boot! 


I reſumed thoſe experiment upon different 
ſpecies of fnails, Spting 178.0 Their various 
reproductions ipreſented variaties ſimilan ori a- 
nalogous ta thoſe Ihad obſerved in the ſnsile 
decapitated the preceding year. There was a- 
mong thoſe varieties one like that of Which I 
have juſt ſpoken . Two eyes at the entity 

of the leſt horn, were q very diſtinctiy ſeen ãn n 


ſnail! that had begun to reproduce che mouth | 


and the two large horas, fig«136«1:Theyanteni- 
or part: of the ſuail is here repreſanted largar 


than life hen d n lintit t lpryiiamng i 1dr 


I continued to attend my ſnails during the 


qt; 


6 
2 ——— I CPU Ie" oy," . 
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vchole courſe of the year 1778. The pragreſa 
of 


390 b ee eee eee 


08 that 8 room 75 vn 
l decapitated twenty - ſout ſuails of the ſame 
ſpecies 26 May 1780, confining them in veſſels 
after / the operation. Several reached the fum- 
mit oft the veſſal, and attached; their ſhelld to 
he ſides, to the paper: covering overithe = 
month. Tbecgreater part ſhut up the ſhell 

with a yery thin uperculum, at» different de- 
- greesiot depth awithing an och fr yi 74 
Having immerged ſomeiofiabe decapitated 
| nils/{an waters: 9i;Septeinber 2 fo, chat I 
might judge of the ſtate of othe reproduction, 


there were two among them that preſented a 


remarkable monſtrueſity: In one, I obſerved 
only one darge horn, very! like chat of fig. . 
and evidently appeared be fenmed 10 f by 
the union. wer horn, Adthe: 
vere to mall ſhiaingo black e aach pro- 
vided with an fe nE petfettly: viſidle 
throught the-trenſpatent fleſn. This monſtrous 
emen n dong, appeared 


—— ſpindle, being cut ven at 
the extremity, and being all nearly of the ſame 
thickneſs. But it was, diſſerent ſrom the ather, 
by a mare important diſtinction. On thep left 
fide was 1eens a. liitle under the eye, ayer ani- 
mute tuberele, which! ſeemed to beua ſecond 
Hou nee Wee the large born. M in, his 


i | __ ſnail, 


ſnail, I dought än vain for the parts contituts 
ing the mouth. I'gould)difeover no trace 
it unorſwas there the leaſt veſtige of the two 
fatald Dem eee ee eee eee 
The ſecend ſnail preſented a monſtruoſity of 
another kind: duly one large horn had pro- 
truded : the extremity 1 thought I cou 
perteivt three black eyes, but ſo cloſe to each 
other / that they ſeemed confounded together. 
Fig. 17. 18. the figures are magnified. Upon 
the ſuperior part of che horn were ſeen, very 
diſtinctly, three parallel optic nerves, only ene 
of vwhich proceeded to the three minute ee, 
Under this horn; and at à little diſtance from 
the origin, a very ſmall one is difeovered; - 
which ſeems only beginning to expand. In 
this ſnail, as in the former, no mitk-of dhe 
parts forming the mouth were viſible,10104 20 
Di obſerved apainy/botliwith the haked eye 
and a magnifier, tha two nid 25 Octoberr 
They had made à very ſenſble progreſs. Ups 
on this day, only eight of my ſnails remained 
alive: all, of that ſpecies whoſe ſhell is yellow | 
or yellowiſh. The other fixteen had periſhed 3 
ſome ſooner; ſome later 204 | 
immerſed in water the ſix ſnails whoſerre: 
productioſi I had not yet examined. The 
greater part had made but little pregreſeg and 
ſnewedl only the origin of a ſingle horn. One 
W. eee ey 
ice line 


by, ef TY I * 
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Ine und a third in NOT ry "the Ape nerves ſo 
large or ſo viſible,” that they ſeemed to darken 
the greateſt» part of the horns; but the ſmall 
horns, the lips, or the other parts of the 
mouth, did not yet appear. This ſnail perſiſt- 
ed in remaining in its hell, although immerged 
in water more than two hours. Suſpecting it 
to de dead, I had taken it out, and, only after 
the lapſe of ſeveral hours, it agreeably furpriz- 
end me, by proceeding: from its ſhell. of irs own 
accord, eee ee +" agen age 
Anden 4 bro 5c 
- leg Madzol; 1 1 aue we nor 
—— nn 

After making . pe e of 
the ſmalleſt ſpecies, it was proper to make them 
ae upon thoſe of the largeſt ſpecies. This I 
begun to put in execution 24 May 1780, upon 
twelve of the largeſt ſnails of our country. 
We may judge of their fize, compared with 
that of the ſnails which have been the ſubject 
bf this and the preceding Memoir, when I ſay 
the diameter of the opening of the ſhell of thoſe 
was ut leaſt IE ad that GE er 
05 theſe but four or five. 1 
In ſome weck, the bar of my Walle led, 
' wid exhaled*an-exceffive” fextid* odour. Upon 
13 Avguſt, Iimmerged the fix ſurviving ſnails. 
They procceded from the ſhells, and I ſaw that 
the large wound was perfectly cicatriaed, but 
eduld perceive no indication of reproduction. 

Towards 


„ * * ts; 
e 
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Towards the middle of October, other two 
ſnails died. Upon the. 18, 1 immerſed the 
four remaining ſnails in water, where they 
were more than three . hours without appear- 
ing. I ſcratched with my nail the laſt volute 
of the ſpiral of the ſhell in vain: all my at- 
tempts were fruitleſs, and the ſnails obſtinately 
concealed the anterior part: they were then 
taken from the water, and ſhut up in their veſ- 
ſel. I will ingenuouſly confeſs, that I had lit- 
_ tle hope that the ſnails had made new produc- 
tions. What then was my ſurpriſe, when they 
next morning proceeded from their ſhells of 
evidence of reproduction, and even of repro- 
duction pretty far advanced l ne, which be- 
gun to repair the head, had twa large homs 
m—_ a line in length, fig. 19. The lett horn, 
was thicker than the other, had two diſtinct 
ah black eyes at the extremity. Nhe right 
horn, on the contrary, appeared to Have none. 
I could as yet diſcover no indigayfon of the re- 


generation of the ſmall hörhs, and of the 
mouth. 


to reproduce 


FP 20, had likewiſe denen 
o large horns, nearly of the 


ſame ſize as thoſe of the preceding: but the 
right horn appeared monſtrous ; it ſeemed to 
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The reproduction of the head of a third 
fnail was announced by four or five very ſhort 


protuberances, where the large left horn only 
could be diſtinguiſhed, - preſenting three black 


points, or three very minute eyes. The whole 
is magnified, fig. 21. The three eyes, a, b, c. 


'two, inſtead of being ſituated at the extremity 


of the horn, are fituated upon the fide: the 
eye, a, is more apparent than the eye, 6; 


the third, c, is a little below the other two. 
It was impoſſible for me to fee the optic nerves 


through the fleſh : the reproduction had till 


made but little progreſs. Under the horn are 
Teen two protuderances, p, the nature of which 


cannot yet be known. 
F er cranes 


large ſnails, gp, >> rare 


Memoir. 
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